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ABSTRACT
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<0 become Navy 1Indus*rial Fuaded (NIP)
Oc=ober 1983, This requiras that NARDACs bi
all data procsssing services aad <his C2qu
mzn- and ilmgplementatior 9f a coaput2r cha-Jysback systzm
whz-=2by the MNARDACs azs -:=inm s

DP services provided. As wi<h =23y 212w p-ogram, <Thei:s aze
many uncesclivad issues. k

T c o
change =t¢ NIF acccunting 21d <az Zissues of chargeback

approach, costs, Dbenefi<s, goals zzd objectivss ace zvalu-
a-2d and addrass2d4 within the contax* I +he dsfined control
sTtrucsura. The purpecsse o5f <ais zhesis is =o =valua<s <hs

c422n=<ial usefulness ¢f =n2 syst=zm, p-ov
pctsrntizl pizfalls, prassat backgs-oind Znfor

an implzaenzazion plan <o assist 12 s2:<izg up a charg=back
sys=2m and discuss mezheds =c miniamizs disrupticn gensraczad

by ~he in<troduc*icna ©f a chargaback syst=sm.




I.

II.

TABLE OF CONTENTS

INTRODUCT ION . » - ] ] L] L] [ L] . . [ - - L3 -

A.
B
C.

THE
A.
2.

PURPOSE L] L] L] L] - L] - L] L] L] . - - L] L] -
BA:KGROUND - L] - L] L] L] L] - Ld L L] L3 L] L] L]
HISTORICAL PERSPECTIVE ¢« « o« o o o o o o

CONTRCL SYSTEM AND CHARSEBACK « « « «
MANAGZEMENT SUBSYSTEY CONIROL: ONE VIEW .
BUDGETING AND THE CONTHROL SYSTEM . . . .
NARDAC: THE CONTROL SYSTEY AND MOTIVATION
CONTRCL: AN ACCOUNTING PERS2ECTIVE . . .
CONTROL SYST2M AND THE COMPUTZIR RESOURCE
FRAMEWORX FOR DEZSIGN OF A CONTROL SYSTEH
CONTROL SYSTEM PROBLEMS =« o o o o o« o o
CONTROL SYSTEMS: A FRAMZIWORK FOR VIEIWING

CHARGEBACK PRCCESS « 4 o o ¢ = o « o = = o @

Ii.
Je
Ke
L.

CHARGEBACK OBJEZTIVES ¢ ¢ o ¢ o « o o«
FULL COST KRECOVERY OR PROFIT CENTER . .
CHARGING FOR SYSTEMS AND FROGRAMMING . .
CHARGZBACK TECHNIQUES o o o o o o o o o
1. D? as 2n Overthszad Func=ion « o o o @
2. DP as a Charged Out CTcst Can%ter . .
3. Average COS“iNg o o o o o o o o o
4, Wall Clock Time p2C JOD o o o o o @
5. Elapsad T'ime in Monopzog-zmamiag Mode
6. Elapsed Time in Mul:iprogramming Mcds
7. Fixed Foe Chargas .« o o« o o« o o o =
8. Plexible Pricing Method . . « ¢« & &
9. Iacrem2ncal Cost Me<hSd o o o o o o

10 Market 2TiC2S o ¢ o o e o o o o o o

10
10
11
15

17
19
20
22
23
25
26
27

34
35
36
37
38
39
41
4u
45
45
46
46
46
47
47




CHARGEBACK SYSTEM STANDARDS o ¢ o o o o o &
N. CHARGEBACK SYSTEM ADVANTAGES/ DISADVANTAGES. . 50
1. Aivantages - - L] - - - - L] L] - L - - L] L] L] 50

2, Disadvantag2sS . + ¢ o o+ e o « s a = o « o 93

; III. ECONOMIC CONSIDERATIONS . & o o o ¢ « s« « o « « « 54
g A. PRICING AND THE ALLOCATION OF COMPUTER

RESOURTES o o o o o ¢ ¢ ¢ ¢ o « o o « s o« =« o o« » 54
B. PRICING COMPUTER USAGE - AN ECONOMIC

PERSPECTIVE ¢ o« o o o o o o o o o o o o o o« o o« o 56

Iv. NIF FUNDING o o o ¢ o o o o o a o o o o o s s o o« 67
A, RATE STABILIZATION AND NIF o o o ¢ o o o o o« o 12
B. RATE STABILIZATION IMPLICATIONS . o & « &« « « 175
C. NIF ACCOUNTING SYSTEM &« 2 o o o o o o o« o o« o« 19
De COSTS OF AN INDUSTRIAL FUND . ¢ o o « o « o o 82
1. Cos*s Gsn2zally Not Born= by the NIP ., . . 82
2. Costs Borae by <hz2 NIF Su+ No= Charged
Agains*® Customer 0Z32rs .« ¢« « o « =« « « « 83
3. Cost Accounting Wi<hin <he NIF . « « « « « 83
4, NIP Chargaes %C CUSTOM2I3S & « e « o « o « « 86

V. TMPLEMENTATION OF A CHARGEBACK SYSTEM . . « « . . 89
A. TMPLICATICNS OF A CHARGEBACK SYSTEM . « + « « 89

Be OVERVIET . o ¢ o o o o s 4 ¢ s a o s o o o o o 91

Ce SEVEN STZPS TO IMPLEMENTATION .« o o o o = o o« 92

1. Develcring a Budg2st .« o ¢ o o ¢ o « « o o 92

2. Dsciding Which R2sourcss %o ¥sasur2 ard

COSL o o a o o o o s e o o o o o o o o o o 94
3. Estima+itg Resouc-ce Us2 LevelS « o « « « o 96
4. Decompose Budget 213 Allocate to Cost

POOLS o ¢« o o @ o o o o o o o« ¢ o = o o « 99
S. Calculate Usadge Razs 103

n
.
.
.
.
.
.
.
.
.

6. S=2lec<=ion c¢f Resours? oI Unit Cos<+ing

APPTOACh « « ¢ o o o o o o o o o o s o o 103







II.
IiI.
Iv.

vI.
VIiI.

VIII.

LIST OF TABLES

Resources and Units of YMeasurzm=at
Cost P20l Allccations . « « « o =«
Final Budget Decomposition . . . .
DP Déepartmen% Budget . & . .+ o . .

Resource Usagsz Levsl (Hypotastical)

Rats Calcula%ions .« o« ¢ « o o« o« «
Averagz Units and Rasourcz C

2
Rate Calcula%tions Using R2soarss and

97
100
101
102
103
104
107
107




i A A 115 i R I A=

LIST OF PIGURES

. 2.1 Mastal Budgeét .« ¢ ¢ o o ¢ o o e o o o o o o o o 21 }
2.2 Control SYStemS D2S3igD o o o o « o o « o o o o o 28 |
3.1 Cost of COMPUting SEervicesS « « o « « o o« « o« « . 58 -
3.2 Prics2 Deternminatisn of Computer Ssrvices . . . . 59
3.3 Compu=zer EconomicsS . « « « e o o ¢ o « « o & « o 62 !
3.4 Price D2termination: Under Incrs Rtns 4¢ Scals . 63
4.1 NIF Cycle 0f£ Op=2raticlS ¢ o o o e « o =« « » « o« 68
‘ 4.2 Typical NIP Balanc2 SB2ST ¢ « o o o o o o o« o « 79
4.3 Basic NIP Incoma Statelman% . . « « =« « « =« « « o 81
4.4 NIT Job Order Cost BaSiS o o « e « o = o« o« « o o 85
4.5 Application cf Ovarhead . ¢« ¢ o o o« « « o« o« « « 86
5.1 Example Bill ¢ o & o o ¢« o o o o« « = o« a o o « 15




A. PURPOSE

On Fsbruary 7, 1978, the G2n2ral Ac

deliver2d a ra2port zo th2 Congr-ess ea:

Au*tomatic Data Prccessing Costs N2:ds
studying the cos+ acccun<ianag practices
ths GAO all

accounting me~hods <hat w2re inadejua<s

zations, cencluded thaz

raport sta+ted that withou: accura-=s

or adding to computer facili<iss,

ateily <chazge users of computar

pzriorm=d. Further, functional ma

bes< decisicrs when <hey z2r2 noz

R

ng and operating theic
tha< the
the cost

1].

i congrassicnal

implemen
r2por* ccncluied Surcaent
nct adsgua+te for accoun=iang 2
cperations [Ref. To hzlp allsasvia=<2
rasSpens2a +o study con
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«hs
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(NIF)
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Da+*a
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this rec=nt

thesis is designad <o provi
I« will

pracessing

of decision.
cus=cmecs for all dazca

<he devalopment and impleman+«atiorn
<hs NARDACs

th2 ccs: of DP s2rvices provided.

sys<em whereby will b2

counting Offics (GAO)
i=led "accounting forc
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As wizh all new decisions tns2rz are many uncessolve

A

issues. The potential consequerces of this decision zan
such issues as which chargeback approach is mos% apprepriat

W

for 2 NARDAC %o employ, &as well as the graater Issuss of
costs, bensfits, goals and objectivas of computer system
chargeback will be addre2ssed in ordsr tc evaluate the poren-
tial usefulness of the system; <+o provide an insight into
petaerntial pi«falls; and as backgrouad information with which
to discover methods to minimize disrupticns g=anera%ed by the
ckazgeback intrcducticn.

B. BACKGROUND

Ths decisicn <o iImposs a cha-g:back systenm, wherepy =2
pr2viously "frea2" good oo sa2rvicz Is ceonvsrted into ore for
which users are o be char3g=2d, is a cecntroversial one which
fundamen+ally al<ers <he relatiosnship bezweza the user and
<he provide:c 9 DP services, That organiza<ion which was
formerly a cdllegue and a providsz 9f £fre=e services Sow
becomes a supplier tha*t makes demands on scarcs cesouc-ces irn
ce<arn fer sarvices rzanderad. Th2 succass of this cenver-
sion will be 2ffected by a wholz hdst 2Z £aczors such as ths
organiza+tion's policies, goals, pcli%ical s<zuc%ure,

2d striacturce.

[¢]]

in®s-ral and z2xtsrnal environmen+, aazuci=zy,

In fact, the major economic aa1d azilizazion issues <hought

tc Jrivs the issue may only be pesiphszally responsibls for !

al
ctmor complica t;ng this convar-

s imposision. A furthsr £z s |
on process is crea<ad by “hs vary natur: o¢f *he compuzter ‘

Lesource.

As Dearden and Nolaa point outr [Ref. 2], the compu<+er
resource diffars from othar s=aff activieies In three wvays:
1. The rfesource has a simple parpose - &cononmy. Tha*

is, the computar <Ioesourc: 32xists soiely “o hslip
X

opera+ing uni4s z2nd s=aff offices execute +heir

1

e




resporsibili<ies better through cheapar procsssing of
data, more 2fficient crgaaiza<tion of informa<ion
systems, and procuramernt and deploymen{ of
information tha¢ is *co 2xpensive <o
othervise.
The resource has a compl2x set of suppiy/demand
characteristics.
1) The supply sidz displays th2 following character-
istics:
i) The ratios o9f fixed =o variable cost is high.
That is hardware ind systzms development
costs ar2 high, but variable opsrating costs

(o]

are low. Conseguen+<ly, EDP managers <=4 <+
maint2in 2 cons=an=z, <£full capacity workload

on  a csmpa*er systzm, since <+=he cos* of

incremental wcrk is sO very iow. Figurin
out which naw j2mands should ceplacs

<ing d=mands is vzcy difficult and leais

s
tc oriority pvroblzas.

.A
|4
o)
=]
Q
(B}
(14

men<al capacity @mus<t bz 13cquirsd in
cela+tively lLazge blocks ani carno+ be
h augmzn<=d =0 accomoda<e a linea:
demand 3z2w+h. Foz :z=xaaple, <=hs acquisi-zion
3

& ca2a+%-al processer may decuble

capaci«
iii It is assumeé thaz computer hardware offers
aconomies of sc . This pcin= will be

aia
elabcra<=sd upeon laztsr in the thesis when the
econcaic implemeatation of pricing computer
services is discussed. As will be seen

expansion in capasity may Cesult in a

less-than-propor+*ional <Zincreass in coszs.
However, if -he compuctar is not us=zd o Iull
capaci+sy, and “«o%al cos%s arce fully
12
t
T T e Pt a ™ -— -




allocated +o the ussrs, the users may £ind
themselves paying more to process <heir Jcb
than befores. )

b) The demand sid2 has the £511lowing characteris=ics:

i) Needs for EDP services grow rapidly in
complexity and sheer size.

i) Processing tends t2 bz cyclical.

iii) One computer sysz=m is usually unable <o
serve all diverse ismands +<ha* a larg2 ocga-
niza*ion can place on i<.

iv) Processing priorities are aighly variable

depending on th2 applica*ion, the usecs, and
the <timing.

3. The coapu=er is still rela<ivaly nsw and 1its use is

rapidly gmwing with the rasultant 3iavestment d=zci-

sion and staffing uncertairn<ies.

Largely as a rzsult 2f <+h2 uaiqueness o0f +he compuzers
rT2sourcs, “he ussr and the provider will 3iscover +haz <hare
are as @man Wappropriate" <+t=chaiquss and philosopkical
approaches as thare T2 par+ies affscted by <hz chargeback
imnplementation dacisiorn; marny approaches ace lsgitima<ized
cnly by enlignt=ned self-in<eras<. Zven i1Z those affzczed
undsrtake a study of ths available techniques aad urderlying

philcscchies ~hereof, they will £iad 2o common "bes:t®
v

P B8

chacgeback method. Rathar they will discc at *hers is
a sigrnificant amouat of mazerial writ+2n on the subiject,
somz c¢f which is practical and some puc-zly 2hacrs*tical.
seme of the rzeascens £or- +he lazcex of a uniform, prac<ical
apo-oach *“¢c computer cha-gaback is du *he unique nature
of <he compu*zr rescurce and due ts> <he methodological and
philoscphical bias <ztha+t is heavily reflective of <he
writar's chosaz academic or professional discipline
-

tizses can praclude viewing <he problen

13




perspective and can =zesul:t In a faillure =to takz intd
consider-ation <the political/ergarniza<ional =zealities <hasz
face the rank-and-file manager. A far<her problsm is ~he
shortage of e2mpirical =svidence or research conduc=24 +to
support *he hyporthesis proposad as facet.

In seme <cases, that which is civing the chargsback
decision is part of a lacger organizational problem. Fo

(2}

example, poor DP c2anter cost cont:idl, excessivs demand fo

"

serviczss ¢f ques<ionabls value, or insufficiszrnt cen<rcl of
capacity may have prclifera+ted in an uncon«rcolled €ashion
because 0f a lack of rtudgstary and management ccn+=cl of <hs
informaticn rzsource. Thus, a first step may be to identify
an Inferma+ion Systems Managsar Whc may be expect=ad
impreve cost ccentrtcl and computing capacit by ra*her
simple, 2lb2i+t pclitically-charged, oz-ganiza+ioral chang
Anozher complica<+ion may k2 that =chere is li«%ls co
ag-esment w#within the orgarizartion 92 +he percieved goals the
chargeback sys<ea is <o zsalize. Some membars c¢f the crga-
nization may see i+ as a me-hod +o imprcve Tescurce alloca-
<i2n; others nmay view inoroved cos* control as +the primary
goal; scme aenbers may vievw chargeback as a methcd +o
impcove *+he =fficiency of the DP dspartmert; 224 o“hers may
viaw it more parochizlly as a m:3ans to Icse

u
for +heir cwn 1intezests or app.ications; aa
s

members may view chargeback as a machanism %92 c¢ca*=ecl th2
proliferaticn of caly margiaally wus=ful requests foz DP
sa2rvices, reports, and applicasticas. Ir reali<y

1
all different ways of looking a=t +hs sam2 problam.
*hay all relat: to the pooblsm 3£ =2fficient rescuzce
alloca*icen.

In shor+<, convarsion from a "frzs" gccd eavironmen< “0 a
chargeback environm:n+« is a difficult and poli=ically
charged process replezz with 1andazectzd landmiaes waising
fcr «he uasuspactiag. Th2 selsc<ion 2£ a "bes“ method" will

14




be conly peripherally aided by a detailed literacy seaczch
since varied organizational perceptions of chargeback gozls
arnd cbijsctives can be expected. )

C. HBISTORICAL PERSPECTIVE

The proper initial selection zand implementaticn ¢f a
chargeback wechnique anl 1its relatzd resource rates are of
pivotal importance if a given NARDAC is <o providsz gualiry
service, a*+ 3 fixed annual rate, irn such a2 manner +ha< it
“"hrzaks even". This is not, however, a position uniqus *o
governmental o-ganizations and a shors seview c¢f the histcry
of the computer chargesback d2sign helps keep this <rzecen<t
decisicn in preper perspective.

In the =sarly 1960's many large corporaticns adcp+ed +he
policy of not charging for the cost of the computer, £z2aring
*ha+ doing so would 3iiscourags ccmpu«er use. Inst=zad <he
cost ¢f +he computer was absorbzd as ovarhead. The nex=:
several years were characterized by a rz2pid grew+th in
computar applicaziocs and by iacreased budge+ts for hardwars,
sof«war=2, anid DP personnel. Then corpecrats policy changed
and cha-geback bzcame <th2 mechanism <o contzol thig growth
and distribuv2 the ccst of +he compuzer (Ref. 3].

Prior <“o zh=2 advent of aul-iprogramming, allcca=ing
cos<s was gquite simple. Logs wer2 k=pt by hand, ani cos*ts
wer: sharesd by dividiz the <c*al «c2s% by <=he number of
hours used, as measured by a wall ciock, and sach us2r was
charged £or a prerated share. dcwsvar, with the adven« of
mulziprogrammiang (which providad th2 means %o use previously
waszed CPU cycles <that were los+< when a sys==2m awaited <he
comple+icn ¢f an I/0 opera%ion) the process becams more
difficuls. The DP managa:r was fac2d wi<h <+“he need <o
dis=-ribute <he cost c¢f his installatioan among mul<iple an
szmul<a=nous users and this <shacin of resoucces was 2

15




problem in dsveloping a chargsback systsa. Usage ceco:zis
cculd no lcngar be maintained by wmanual time recordirng.
More sophistizated methods involvirg <the computar's .moni-
toring and recording its own use were needed and were devel-
cp=d. Today, a comprehensive ani accursate way To maasure
use of a large group of system rzsources (e.g. CPU +ine,
disk and tape I/0 counts, and priat linss) exist for mos:
mainframes and operating systeas (Ref. 4].

In the =2arly 1970's chargeback systems became 21nore
detailzd and precisa wi+h the DP d=par<tments azt4empting *c
accour+ for every microsacornd of rasource used. Oftzsn this
resulted in systems which wers unsatisfactery 2nd failed %o
gcovide the user and management wi+th a usable and undsc-
standable cost and billiag system. Alzthough, thsorezically,
these svstems rTesul<ced in the <recovary of DP costs, <hzy
oft2n failsd to provids m2aningful cost aad budgeting data

ement. Ind

raquir=2d by +*he users and manag o} &
nies have *aken this process on2 step farct
c e

zd, som2 ccmpa-
dsmanding that <h2ir proc2ssiag
ins-ead of mera2ly racoveriag cparatiag coszs [R
Thece is 1li4=l2s doubt that <h2 p

chacge fco compu<er sservices. Th2 next cbvious gquestiorn is
wh2-her *he system is accomplisaing the desirad orgariza-
tional obj=ctives. Influencing of behavicr canno+t be
avoided, whether +h2 compu=er is <wr=ated as a "fre=z qoodw,
whether charging is €or cost rcecovary, or whethsr i+ ig €
rasourc2 allocation. Bach of <chszsz pricing philosophizs
zzsults in a diffesrent pat“ern o user Dbehavic: [Ref. 6].
The key gques+ion is does <=h2 patzern of behavior
anticipated/r2alized reflsct wha< tha organiza%ion desired
and does the chargaback techrnigque festar the a+tainmen+ of
crganrizational objec+ives?

16




II. THE CONTROL SYSTEN AND CHARGEBACK

Tha ccn*rol system can be visw2d as the set of procssses
+hrough which organizations ensura +ha% actual ac<ivities
conform to planned activitias, I« can be viewed as
consisting of: (1 tha2 establishm2nt of standazds and
m2asurses; (2 the measurement O

£ T
compariscn of performance agaiast standards; and (4) <he

=

tiking of ccrrective action (Ref. 7].

The cenzrol systam is the crisical network which inte-
2 ' grates 2and cordinates an activity with <he res:t cf <he
crganizaticn's cperations. It accomplishes +his cbjectivse
via a *a2ilored mix of cont-ol subsystsaas. These subsystams
include: <the strategic and tac<tical planaicn subsysten (a2
mal=-iyear view) which attempts <o assimilaze %echnolcgies
3 and sys+tems %0 ma%tch the organiza<=ion's svolving rneeds and

n
o
"

ategies; the project managam=2nt sudbsystem which ccnsists
¢t the wmethodolecgy selecta2d <o contzol, ccorzdinate, and
guils ¢he lifacycle cf individual projec<=s (which of%sn last
mcrz than orne year); 2and <he managesm2nt control subsys<am
which Zfocusss ¢ Juiding an acztivi=y on a year-to-year

[

4 tasis. This la<*er subsystsm can Dpe visualized as
! consisting of the <control archizecturs, +he financial
cen-zol process, nor-finaacial controls and audi<ing (s=e

sac-icn A below).
In 2 compu+er facili+y, conzzol proceduras ars usually
i accomplished via such mechanisms as chargeback accocuntinaa
and c¢verhead accounting, plans and1 audits, <funding and
development proposals, and projec:t management, The actual
? mix and implamenta<icn of these <=2chnijuss is tailored by
<h2 organization to ens3ure that its needs are mee both
affzctively and 2fficien-ly. Thus, ano*her criztical aspec<




of the ccatrol system is its dynamic naturs. As

organizatiornal objectives change »Jva: time, SC¢ mus* <he
control systam vhich is tailored to coocdinata +he
organization's actions *o meet <%hese objectives. Thax is,
the control system design and Zimplemantation for a compuc<er
facility must be expected to 2volve over time. This ccrtrol
sys-em desigr demands that several fundamental questions be
answered, i.2., How much money ani time should bs spers on
+th2 control system? Hcw should the resources be deployed for
pmaximum 2ffactiveness? Ara r2sources being employed
efficiently? (Ref. 8]
Sevaral 2au“hors have indicazei <that <cortreolling +he
computer tescurce is significaanzly different than <he be+szer
nd2rstood problems cf c¢ontrecl iz o+ther areas of organiza-
tion operaticns., As previously msntioned, Dearder and Nolan
[Ref. 9] contend <hat con<trcllin <he comput2r <zesourzcs
differs as a rasult of i4s siagls purpose economic eris
*ion, i+s complax set of supply and demand characceristics,
and its relative newness which complicat2s inves<men
sions and causes staffing uacsrctalintias, Cash et. al.,
[Ref. 10] ccnzend that the control system mus+t b2 adapted ¢o
a v2ry 3iffzrant sof*war2 and operazions techndlogy ip <+he
198)'s ~“han was pr=sent in +he 1970's as a result of such
conceprts as consider-ation of software maintenance as capital
inves<msnts, <the complsxitiss of measuring and alloca*ing
ccs*s sC¢ as to 2ncourage appropriate behavior, ard as 2
resule cf <he cost benavior of <coaputec- =echnolcgy over
tiae, Cash e=., al., also point out that the control sys<enm
musS< encourags arppropriata appraisal of <he po+ten<tial costs
and benesfi«s of new usas of th2 compu*er r=2source by the
user and mus%t strike an op«imum balance between =hs
conflic=ing Tequirements of innovazion and con<rol.
Innovation involves vrisk-taking, gaianiang <+=cial experience
wi<a emezging “echnologiss, relying on faith, and at times
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movirg forvard despite a lack of clear objectives. Con*rel
, on +the othsr hand depends on 1deasuring costs agains=
budgets, actual versus promised achievaments, ard avaliazion
of investm2nts against return.

A. MANAGEMENT SUBSYSTEM CONTROL: ONE VIEW

As mentioned abcve, +the key factors coastituting the

managemant control subsystem can be visnalized as ccnsisting
of -~he Pinarcial Con%rol Archit=cturse, the Financial Cecnrtrol
Process, Nonfinancial Cortrols, and <hz Auditing Furctioen.
The Financial Ccntrel Architeczuze caax be dererzmined by
answering such questions as: Is <h2 c2nter “o operate as arn
unallocated cost center, an allocat=d cost center, a profi+«
center, Or an inves%ment cen%er? fucther, :iIf costs are *o
ba allocatzd, should ¢he transfer price be market bas=d,
cos= based, cost plus, split l2vel, or nagotiated? Each of
these alterratives generatses quits Jifferen+ behavior and
motivation and are fundamsntal decisions whick, once made,
are net lightly changed. Thes=2 alzsrnativas are discussed
a+ length ir sections J “hrough L »f <his chap=er.
The inancial and VY¥onfiaancial Control Process is
‘ concerned wi<h acticn plans, budgets, periodic repor+ing
! instrum=zn*s, 2xceptiocn -eports, and <he likz [Ref. 11].

The Audi#ing Function is the 2xaaination of informazion

a n
i by 2 thizd par+y, other than <he prspazer cr th2 user, with

«ha intent 92f establishing its <rceliabili=y, 31d +he
tepor<iag c¢f <h2 results of <+his =2xaaina*icr, with <the
expec*a~ion of inacreasing the uasefilness of <he informazion
to ~he user (Ref. 12].

These items will rot be discusszd in any detail a% this
time since much of this material is liscussed at leng+*h in
la<3r ssctions of +*he thasis, Th2 iamportan* point is <tha«
*he ccn+zol systen is a <ccmplzx web 7€ in+terleaved
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structures with no perfect systa2m in :=xistence. Bach centool

te
sys=em is tailored <> m=2et the specific needs of =he
organization and la<%er discussions of strengths and weak-
nssses of particular concepts can only be made wi<h <the
assumpticn that a certain mix of contrcl subsystems has been
chosen by the organization.

} , B. BUDGETING AND THE CONTROL SYSTEM

One part 2f *he control systsm that is of pivotal impor-

=ancs is the budge+ting process. Within «he Departmen+ of

Dafense the budgeting process is a vary rigorous and wesll-
w defined process. I+ is in the budgsting process where ths
mas<er plan for the organization is 3daveloped. A budge+ is, ?
in fact, a <formal quantita+tive =2xpression ¢of wmanagemen* |
plans. The mas*er budget summarizas <he gcals of all phases
of «ke organization. From & NARDAC perspective, it can be
«hough=s of as “he instrument by which +hsy depict targsts

for salss, production, ~nst income, and cash position, and

for any other obj2ctive <hat management specifises. In
private industry, the master budyass often consists ¢f a
szazsmen~ of sxpec+ed future Lfacoaz, a2 balance sheet, =&

R statemens of cash rsceip<s and dispurs=ments, a2nd suppcerting
i schedulszs (See Fig. 2.1).

y : Prom a control sys*sm perspective, -he major bezefifs of
tudgeting are: Fic-st, budge+ting compels management to think
akead by formalizing ~<=heir planaiag «rasporsibili<ies.
Szcord, budgstiag provides d3finite axpectations <tha<t are
the Lkest framework for Jjudging subseguen: performance.
Thi-4d, ktudgeting aids managers <o coordinatsz <heir effor:s,

so *ha:t the objectives of <*“he orgarnization as a wholz
harmonize with “he objectives of its pac:s (Ref. 13].
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1. Master Budget.
a. Operating Budgst.
(1) Sales Budget.
(2) Production Budjget.
(@) Mater-ials used/purchasszd.
(b) Direct labor.
(¢) Indir=2ct Overhead.
{(3) Cost-o0f-goods s0l13 budge«
{(4) Selliang expansz budge=.
(5) Admirnistrativas expense budge+.
b, Financial Budg=
(1) Cash budg2+<: cash -sceipts
and disburszsmen<s.
(2) Budge*ed balance sheet.
(3) Budgetad s<a<z2men= of izcome
and applica+=ions of funds
(ne~ workiag capi<«al).

2. Special budg=st c2por:s.
a. Per-formance r2porzs (comparisons of
results with plars).
b. Capital budgets (long range sxpectatiorns
for specific pzoj2c=s).

Figure 2.1 Master Budget.

Thus, *he budge+ting p-ocess can be viewed as *he founda-
tion of the management control process with a major objec-
tive of allocating scarce resourcas. While the plarnnin
efiszt ssts the broad framewozk Ior +the daa precessing
activizy, <he budgeting procsss snsures thaz finz--=uring in
cela<icn %0 staffing, nardwarz, and c-esouc-ce levels =akes
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piace. A sacond important objective of budgeting is *o sz¢ 1
dialoguz ir aotion to ensurs that organizazional coxsensus
is -eached on the specific goals and possible shor= =

133

2]

T
achievements of <+he activity. Pinally, +he budgeting

process establishes a framework around which an =sz2rl

~3

ct

warning system for negative deviazions can be built. Withou
a budge+, it is difficult to spor deviations in a deterio-
rating cost situation in “ime =0 take apprcpriate corcective
action [Ref. 14].

C. NARDAC: THE CONTROL SYSTEM AND MOTIVATION

Within <the NARDAC/NIP/Chargeback context, three key
el2ments of the «contrcl sys+*2m 23uazion exist: <the NIF
acccunting systeam; tae chargeback technique which is funda-
m2atal teo ths NIF cycle of operaticns; and the budgeting
process. An 2qually importan<, bu*t mors subtle considera-
tion, is +hs motivational impact on maragemen* which i3
crea+ed ty *he real or perc=ived psrformance measures *ha+*
are fcsmered by *hese thr2e systams, specifically, and
con=rcl sys+e2m in general. D2cisions rsgaczding such funda-
men+~al concspts as cost rLecovery oriantation versus pr
cen=er orisrntation, charging or nct charging for systems and
programaing effo-ts, pactial cost T 2covVery varsus com
CCS* Treccvery, €<C., 3hould b2 132d:z within the con<eext »¢
<he definasd cor+trol structuze and zthz corresponding measur2s
cf performance by which management will be judged.

Furndamen+ally, +the con%rol sys-em should be dasigned +c
provid: s<tandards, budge<s, and <hs fixing cf cesponsiblivy
as key €factcrs in the coaszrcel systsm, interlezaved in such a
fashion tha+t +the d2sirzd anmortivazionzl impac+ is attained.

23

Motivaticn is, in fac+, the overriding consideration in
forzula<ing and using msasurss of periormanca. Above all

€ls2, <+he syst2ms and technigues us=23d in the ccnztzcl sys<en

22




should encourage marnagemant *0 act in harmony wi<h +he
ovarall objectives of the osrganization. Often these objzc-
tivas ace far from well-defined. Thus, as ar initial -firs+
step, in designing a control system, <op ®management must
ensure that i%s goals are vwell-defined and spzcific, and
tha< the measures of parformanca are geared <o measure and
reflec- these objectives,

D. CONTROL: AN ACCOUNTING PERSPECTIVE

From an accountirg perspective, =<h2 dirscting cf a<tten-
tion, =he providing of <clues, <the raising cf pertinent
issues, and the inducing 0f desiz2d bekavior are principal

planning and cen*rclling *asks. According <o Horngren
a

[Ref. 15], “hks systam should answer such basic ques+ions as:

1. dha* 1are “he objectives of +hs crganiza<ticn &s 2
whole?

2. Wdho is expected <5 seeX such objactives? What are
~heir spheres c¢f csspensibilicy?

3. What ta can be provid=sd t5> halp <*hem make indivi-
dual decisions +that will hazamonize with, and spur
chem toward, over-zll crganiza<ion goais?

As was previously mentioned, the precise determina<ior
and ccmmunication 2£ an orgapizatisn's geals is a requirad
Zirst step. The secend ques=ion can be partially answered
via some fcra c¢f <responsiblity accounting systsnm. The
greater problsm is hcw ¢ answer quastion =<hkree, i.,e.,, how
dcss the syst2m ensure haraony of objactives arnd defins its
judg2menzal par-formance aesasures, espacially ia 4he s+abi-
liz2d4 za*e conzext of tha NIF funding environmen+<? As will
be diiscussed in Chapter IV, tha NIF process %f rate stabili-
za%ion sends very pocr signals <*o high level manageman+t and
ccnceivably undermines <he basic premise of <he resgponsi-
bili%y accounting sys+4en.




Heragren proposes six questioas which, when zanswe

t
(1

d,

may provide an indicatvion of 9possible motivational w22k-

w
"\

nesses cf the accounting portion of the control sys-ea.

1. Does *he measuremsnt system ovaremphasize ons facet
of operations? Here ths greatest danger is overenm-
phasis of one measure of performarce. This could be
oversmphasizing rate of rsturn on asssts as a measurs
5f efficiency. An organization would probably b=
better served if it usad a varisty ocf perfcromancs

uras such as: (n T2tura on invaestmsatg (2)

€as
share >f <he market; (3) sfficisncy or productivi<y:
5 (4) innovation; (5) employ=22 attizudes; (6) public
| respensibility; (7) personael dsvelopment; and (8)
balarce btetween shor+* and long-range goals. The
‘ rela+ive weights of these psrformance msasures is 3
3 Wigh lavel manag=man% decision whkich must be 2xpli-
ci*ly dsfined If the organiza<ion Iis “0 pursue orga-
. niza=ional otjectives In <zch2 manner desired by
managsamen<.

2. Does the measurem=a:c systa2m 2ncourage sho-+--un zaias
<¢ *ke d2triment of lcng-cun c2sules? For exaampl
a<+*empting to compensa+e for a shorz-zun cash Ilow

)

prcblem by shor+sning <the billing cycle may noz t2 in

~he tes< interszsst o5f +<h2 organizazion as 2 whcle.
3. Dces <+he ameasuzement sys*em fail <o Jdz2lipza*e Cespon- !
sibilizy? Hers responsibilizy accoun=irng should be
ex+ended as €ar down In “he s-ganiza<ion as pessible,
4. Dceés the aesasuremen<t systzm faili <o distingquish
between contrcllable and unccn+rollable cos<s? The
important point heze is +that for performaacs measure-
ment purposas, controllabl2 and uncon=rollable i=:=ms

shculd no<t be mixsd <+«ogather.

S Does +*the <systam encourag2 false c-eco-d kezsrpirng?

Perthaps the source documenzs are <00 complicazed or
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perhaps *here 1is excessivz pressure which caussas
suko-dina<es +o cscord tims 2-rcneously or  tinksr
with usage regorts. ’

6. Does *he system engender full cost analysis? That is,
does the system properly iadicate cause-and-effect
rela+tisnships which help management from makirg erro-
neocus decisicns regarding either evaliuation of
perfcrmance or selection among courses of ac=tion?

Thus, given that *k2 three vital zlzmen<ts of a control
system 2ar2 standards, budgets, 2134 <he ability *o £fix
rasponsibilisy, any maljagsment assounting sSystem, <2 be
sffactivse, aust be design=d around <+he =c-zsporsibilisy
centers cZ individual managers.

E. CCNTROL SYSTEM AND THE COMPUTER RESOURCE

Dea-dzr and Nolar cont ol
computer installaticr n2eds to be =ailored for i%s own
par-icular resds - a systam
me+t becth efrfectively and ef
manageman=s centrol of <ihs compu=<: r2350uc-ce shculd be nuch
r zhan +he contzrecl of oth s
1 cf “h2 computer resource Is 2 singls, stzaigh+«forwarid
m

g
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(1]
'J-

Dearden and Noian 2lz0o cocn=end <hzt =her

s no singls
answer o *he guestion of how managem2rt car best e
contrecl over +ha cecmpuzer Tresourcs, but tha+t ¢
cocnclusions can be drawn fronm th2 5studies <hey have
nclude:

1. Systems curr2ntly in us2 differ widely in <he degrec

conducted. These i

5f centralization “hat is exzrcised;
2. Nc single system will bz successful for all czganiza-

~icns;
3. h2 successful contrcl sys=2zm will changs for arv one

rganization over time. In £3ct, th2y con=end -ha%
the successful ccocntrol systam #will move £rom complets

centralizationr *o n2arly complezs dzcentralizaticn;

4. The =ype of system 2 company us2s will te lsss ZImpor-
—ant in dsztermiring successful control zhar <the way

in which it is adainistered.

Cen=ralizatiocn, as they us2 it, <c2fers =c the degree of

. cha-geback employed, l.8., N> Chargeback, Parrial

Cha-geback, and Coaplete Chargaback. Iizally, “hey £=el, =hs

full chargeback sys+*=m is the con:tzal systam <“cwari which

mos= crganizations shculi worck. Por <h: preszasz, ua+il crga-

niza+«ions gain =xpsriexce in con=soilin the compu*ar

cesourcs, *hey belia2ve thnat mos:t orzanizazions would be well

. advized «2 z2dop+- partial chargszback sys<:sms fit+ted o =hsaiz
ras-iculas stiges Oof computer d=avelopmant.

F. FRAMEWOEK POR DESIGN OF A CONTROL SYSTEM

[B]

o

Adop=ing “h2 Deardsn and ¥Wolan <f-amewozk Zcr 3esign,
v

'

rn
J
[~
(o]
—
h

2ls of analysis ar2 nesded. Firs=, =zhe org

2
pus< gensra=e guidelin=s on how much =0 spend cn ccamp
what sys+ems to develop, and hew i< will judgzs 2f£
fzc+ivensess. Secoad, <he control systza i<tself

n

ficantly affects <he EDP odpeza+tion on 3ll frornts. Ha2
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organiza+ion shouli assess <+h2 way In which its cecnzzol
system Iuync-ions to evaluazte, motivate, and communicat:
among the various groups ZInvolvad. Pigure 2.2 outlirnes <*he
elements of +he analysis. Note tha< the mair mcrizcring
points are inpu%ts, prccessing and outpiuts. Ths mainjcont:ol
points are proc=ssing and inputs (since outputs can be
al+*ered orly by altering iaputs and procsssing). Thi-d, onca
a decision is made on how much %o commit <o ccampuczing - in

finances and in personnel - bo+th =zfficiency =z=2nd 2ffeciive-
ness mus< be monitored and contreoll:zl,. As Figqures 2.2 shcus,
both should bz heavily acnitored aad corntzslled :in <hs
Frocess comporant. Procject managament Is <the orimary
contrcl mechanism irn +*his compornsoz. Firally, ~he ma2jor
+opic +that an o-ganization should 42baz=e about <he on*put
csaconent is <his:s How should -he 32DP group al%er <he

h
services provided - through new applications or *“hz modifi-
u

cation °f =xistirg ones - to continu2 <0 be effective, The
analysis of outputr, which nec2ssacily will be a historical
aralysis, will h2lp top managams:nt s2s wha<t actions should
be =aksa “o0 control <he irput and procass ccmpenen*s,

The gues<ioneg listed in Figurs 2.2 shouid be useful in

makiag =his aralysis.

G. CTCNTROL SYSTEM PROBLEMS

which =2 discuss =<=he

Ncw <ha* zher2 is a framswork wiew:
sy ifficul=zies

o
cen=zzcl ¢ “-here arz a nuabec- >I p
a

il
Which may complicate <he orocess I 3 2 selected
yst2

contzscl m during <h2 NARDAL <cransition te +the NIF
it should be =recognized <that the NIF (Navy
ac+ivity's customzr is participating ir
dget (which will
2

d)
ara<ion c¢f an appropriztiocn b
a s liy pay “he NIF

contain tejuest fcr monis
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activi<y fcr its preducts

ame i}
NIF ac-ivi-y aad <its paren* command are presparing a NIF
£

Tontrol Systems Design.

9r services) a* <he s

tudge+ (which contains “he articipatz2d wecrk <o be performe

for custcamers)
group. Consejuently, the

for th2 sam2 perio>d for 2ach NIP ac+ivi=s

work lcal estimates upoern which <he

activity NIF budget inputs are bas2d4d, are pradicated on <zh

cus=cmec-'s ini<i submissior of =zae

relatzd approcgria=ion
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budge*t. In subsequent T2viaws, work load and r2lated icllars
and ceilings may be increased or dscreased. The +wo tudge-=s,
appropriation and NIF, ars recoacilsd in the review prccess.
The vary obvious weak link in <his process is <+ha+ in
crdsr for major claimants *0 pr2pac: and submit Progranm
Objective Ma2moranda (POM) issu2s necessary %o fund pr-asan+
eand future ADP requirements, +there needs to zxist a method
+o reliably acccaplish ADP planning astima<ion. Wi<h +he
shor+ages (0 n1on-exis%ence) of historical da-za, ané ths
urdstermined price struciure, <+“h2 mesthedology for costing
exis<irg arnd/or new work will bs ia an embryonic stage, and
will be potzn+ially unrsliabiz and inaccuca-ze. Curcsnt
pcocedures call for +the NARDACs => aid customec-s ir cesting
cut new ADP =c-equirements or those -2quiring a change in
scope, in decliars and people “o do the job. I appeacs *tha*
th2se will be only approximations wi<h arbizrary cost esca-
lation factors incorporazed for thz ou a
cially since out year stabilized <rsa*tes have vet <2 be
det2cminzd ard  2ctual rates will raquice acbitrary pradic-
ns of actwal r2sources used <or tha*t jcb. Fur+her, <he
procsess cf projecting the costs of new work and/or enhance-

ment s crien<ed <o the devalcpmsnt <effo-t doss not sa<=isfy

*he requirsment £o0- a am2thod c¢f pr2dic<«ing or providing cos+
es-imates ir the prcduction mod2. From a NARDAC perspec=ive,

accu-at=s budge+ inputs ara only possibls if new work cecst
projections (d=2velopment and producticn) use +h2 same procs-
dur=s as i1s usad <0 gensrate cus+omar's biils. Al<hough i+ is
very di€€icult 0 constouct a cost simulation model due o
“he lacg2s number of variables which <can irfluence zhe
cutccme of a cus*omer's bill, =2.9., volume of input/ou<put,
processing fraquency, etz., accura“=2 and consistent cost
estimazicn r2quires such a2 capabilizy. This abili« *.C
provide accurite and reliablie cost =estimates is the corner-
n

s=crne ¢ <hz

i

ire budgszting procass.

W

.
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A secord potential budge: problem area will be <he
natural <*endsncy for 2all conceraed pac-ties +o be ov
conservative ian <heir budge+ estimations due to “he lack of

13

histerical daca and the previously discussed difficul<-iss i
cos= estimatior. PFrom a NARDAC's perspective <his could
result in unn2cessary gains at th2 sxpsnse of zhz customer's
funds. Obviously, excessive optimism in budgeting i

n

equally destruc*iva since <+his would result in adverse
impacts on +hs cash position of <he activity as wertk i

n

complet24 and billed “o customers ac lzss <har actual ccs=
Normally, <his sxcessivs budge+ing optimism or pessimism

n

corrected via <the NIF budgerary rzviaw procass., However,
wi<hout an accurate methed *o prcjsct ceos<s nai+har NAVDAC,
NAVCCHPT (Ccamptrcll=ar of <the Navy) 10r OSD/OMB (0Officz of
th2 Secrtetazy of Da2fense/ 0f{fice of Managem2nt ard Budgat)
will be able o accurately accomplish <heir r=2asonableress
review >f <ke NAVDAC/NARDAC budge~ submi=zed.

Ano“hsr major problsam which can reduce the =ffacxiv
¢ ~<he Dbpudge+ing process <is *=he adverse gffect of NIF
required ra%2 stabilizaticn (S2e Chapt2r IV). This razg
men~ elimina%*ss 2 large m2asur? of amazagerial flexibili-y a+
~h2 NARDAC level, and drastically reduczs “he abili+y cf che
NARDAC Ccmmaniec <+o contr-ol th2 <£izancial positi

c
¢cmaand. Undar zave stadiliza<iorn, =tas ~umber 2and kinds cf

rat2s =c be us=2d is st by an Ac=ivity Group MaragerT (NAVDAC
in -he casz of NARDACsS) based on <the aczivizy's crganiza-
+ional structure, diversity cf worklsad, arnd other manage-
men: considsra“ions. Thess ra<tss, J2nce 2., ate %9 remaina i:

effac+ fcr *he duration 2£ <the fiscal yeaz. While <=his
sys-cm does =2as2 the budgeting o-oblzm c¢£f <he users, i+
gr2a+«ly ccmtlicates <he budgetary p:oblems for <he NARDAC
Comnander, esp=cially in the uncer+ais n2ac 2 NIF conver-~
sion enviconmen+., It further sends scmz very poc: sigrals +o

=22 NARDAC Ccamander about wher2 <he -eal pows: %0 cer=rol




financial dzcision making residas. C2r+ainly, it is 14
cult *o hcid a2 Ccamander accountable Zor budgetary pro
when *ke billicg rates and adjustments ar2 cornir clle
czhers. As 2 further complicatiang factor, the 3tabi
ratas prcposed by YNAVDAC (which ars not finally detesrmined
until ccmpletion of the NAVCOMPT 2and OSD/OMB raviaws), are
prepared approximately €fifteen mcnths prior %o its axecu-
tion. These rates may not be reflactive of current costs.

A third control systam variabla which must be ccnsijered
ir ¢the ©budget preparation prccess is =he de2termirasicn of
whe“her to us2 standard zates or individual VARDAC activity
ra%as, The major concern hers is iz tz2-ms o©f +*he
responsibili+y signals that are sent =0 *op managemernt. The
use cf standard ra%tes will also make i+ more 3ifficul+ for
an  inpdividual VJARDAC activi:y <> budgst £2r equipmen*
charges, the dynamic natur2 of workload requircmaents, etc.,
and may no% bs at all =czlec*ive 2f th 2sources us=d ani
cos<s involvad at a par+iculaz size. Further, such
managserial iniciatives 2as gran+tiang discourts +*o lazge
corsumers, and the use ¢f £lzxible pricing as a :e
smooth <he probl2m of p2ak dzmang, are r=2rndered nmore

ifficul=, :if no* made impossibls.

Finally, ~here is 2 whole
issues “hat remain urrssolvad aznd co

the con+zrol system. Will valuation of ca s
replacement cos%t, puzchas2 ccst, > salvage valu=2? Sheuld
software be dzpreciated? 1If so, hew dc we de=e
sz2ful life? Are free servicas praovided =0 a =gnarn“ YARDAC

=

ot

o 2 ZIrcluded in +he billing rTa<zs? I¢f noz, how will

[ &}

perficrmance a2asuzement criteria be <compersated fer *o

(o]
h

ensure ¢the ganeraticn accura<: and meaningful =cesul:s

1

throughout NAVDAC? Hcew are “he NARDACs =c capitalize underu-

«ilized or non-u*ilized plants/facilizies/equipmern=? Will
i= 2 <zea*ted as a mobilization or wartime r=z=serva? Are




databases a capital asser? If s> what is <heir projzcted
lif2 and how is a database's valus detsarmined? Aow ig <ha
ccest ¢f the NIF Financial Control Sys=zem to be funded? Acs
customers <o be <charged for expensss no< related a<t all to
their jcbs, such as Coamercial Industrial Activiey s*tudies
and reports?

It should net be expacted <that any of <these budgetary
problems will be =1iminazed over <he near term. The NAVDAC
NIF fiscal year 1984 budge*t was dzveloped based con daca
available from operations under th2 064N zppropriation, and
the fiscal year stabilized rates will be developed based on
+his tudget. Similarly, the fiscal y=ar 1985 budge+ and
stabilized ratss will be basa2d on work lozd proj2cstions from
+th2 NARDACs operaticn under th2 O0&MN (Operatiens and
Main“enance Navy) appropria<tion. Th2 £iscal year 1986 budge+

[al)
"
(S ]
in

and stakilized rates will be <h2

t onss devzloped
utilizing actual per-formance and cost daza

coliected under
NIF environment. Therefors, £iscal yeaz 1986 will be
e first opportunity =o realis%ically evaluate <he effec-
ness ¢f <he <ransi+ion of the NARDACs <o NIF.

From a Responsibili=y Accoun<ing Sys=em perspective, <+he
On %0 use process C€Oos%* accourn+ing zs opposed +“c job

der <ccst accoun*ting will complicats <he Y¥ARDAC*'s tas
relationship with the us2rs. Uader proccess cost acccuating,
cos+ts acte identifizd to specific products ¢z servicss ia
Zeu of specific customer orders as is done under jecb crder
cos: accoun*ing. Under =his systza, jdirect costs ace all
cecsts which can be irectly iden=ifi=sd =c %*he proc=ss of
pcoducing end-products or servicas for any cusztomers.
Conversely, producticn costs of thsse tyves which cannoz be
idan+ified +¢o *+he proczss of podducing end-products or
services for cus%omers are defined as iazdicec= cests. While
this wmay grcvide more facili<y <o manags <he VYARDAC/NAVDAC
missicn, << pcacludas ~h2 customar from <ying his bill =2 a
par«icular job cost accourt.
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From a md>+<ivational perspsactive, wi=h the re=urn and

redistributicn to the major claimants of the mission funds
budgeted and identified for funding tha NARDACS, urless +hs
NARDACs are able to provide an appraciable ADP cos* saving
to ths users, thzre will be a strong tendency on the part of
these users to implement their own ADP service in-house via
minicomputers, especially now <that <hay are r=asonably
inexpensive. Perhaps this is not <contzary tc what the
organiza<ion is willing to accep*t, bur 3 Jdecisior of this
nature should be a conscious decisian 2anpd nct cn2 mads
aftsr-+he-facet.

Finally, one of the most critical aspascts of =he control
system is the selectior ard development cf @meaningiul
2mber2d that a par=i-

a
2
performance standards. It mus+< be cen
rm simply because the
P

cular figure does nct operate as 2 no
Comptrcller calls i+ a standazd. Iz o €s as a nerm only
to> the <ex<=snt that the =xecutives and supervisors, whose

T

activity i+ mesasures, acce and at%ainabl2

varistick 95f their performan

tives are irclirzd tc acc2ptr a s+andard o +“he extent <hatz

they az2 satisfied that <«he 4 uca=2ly ZIZeccrdzd,
a

<hat +he standard level is re

D
variaktlszs i+ measures aTs conzzcllable by <“hem [(Ref. 16].
Thus, <he developmen* cf productoon a

{gi e
TiviT

ards need ¢o bz devalopsd in all aceas of opsra-

n
ot
[t
3]
r ot

hat NAVDAC has a scientific way <+<o judge <hs
11 of the NARDACs IiI2 2 way *haz is

tiors sc ¢
rela<ive efficiency of

[+]

judged accuraze, a+zainablz2, and conzt-oilabie by the rCeaspec-
+iv2 NARDAC Commanders. PFur

sel2c%ed need ¢to permit compariscns bhetween NAVDAC activi-

ot

ker, =02 productivity measures

tizs ani private industcy. This will become cri<ical in <he
cu* yeac-s when the YARDAC's begin opsera+ing in a competitive
envizonmer+. Obvicusly, this rsquires the construction of a
jcb czder struc=uce which will pzrait <he extzaction of
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meaningful performance measures. For sexampls, progpez
management will require *hat <+h2 NAVDAC moni<or performance
and costs ia ruamerous resource pools Or cost c2Mn%ers.
Perfcrmance or productivity measuraments in each rszscuzce
pool for each NARDAC ne2ds ¢to bz extracted and variance
analysis betwsen actual and planned performance needs *o be
accomplished, emphasizing each NARDAC's performance in rela-
tion to one another ard, most impor<an*ly, A2nalyziag trend
data Dby concentrating on relative <changes vica apsclu%e

values.

H. CONTROL SYSTENS: A PRAMEWORK FOR VIEWING THE CHARGEBACK
PROCESS

This chapter 1lays =he  fram2wd>zk wizhir which =h2 !

foliowing sections cf the <hesis aesls <o bz considered,

o
NIF, the Chargeback systzam, < g2< preparazicn preccass,

performance m2asuyres, =£<C.., S+ uatd> taewselvas,
~ional <coatrcl s=cuc-

z
s<em, and each e¢rganiza-

a

i
; but are part of the gr=ater or
' “uzrs. Thers is no cight or wro
Y

“ion will =ailor a <control systesm %0 mee* i<s nez2ds 2nd
S

pecific, <chargeback =echriques,

~irng practices, and perfo-mznce measures will all have

n 1
s=veng~ths ard wsaknesses pa-ticular situa<ions where

-

a
*hey ars most applicabls. T antages or 3isadvarn<¢ages

; of chLargeback +technigquas, £ 12, must be addressed

within <he cenvext of the selacted control st-uczurae. Jha<

r+*ant is ac¢*t nascessacily <ae con=rol structure

itself, but how it is impl2amented. Incorrect <ontirol sys=<:am

d2 early in +“he NIP <caasition s+ages will be
v

ma a
hard +¢ reccver from irn the fusure.
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I. CHARGEBACK OBJECTIVES

Historically, managemen* has implemented a char-gsback
sysz=em in *he belief <hat it would dirasctly accomprlish a
hos« of orgariza<ioral objectives. Taese includs:

1. imprcving ADP cost accoun<ing and cost con<rol;

2. 4increasing ADF 2fficiency as a2 result of *he cos*
criern*ation perspective;

3. <increasing cus=tomer awaran2ss 2f ADP costs;

4, causing customers o cri+iczlly evaluate their AD?
zAquirsments tkased on =he ecorndmic valus of regues=ed
serviczs (i.e. t0 serve as & check and balarcs
against providing unnacassacy oz unjustified

5. <rfecovery cf ALP cos*ts;
6. <cffective allccation ¢f computar resources and <the
ancouragement cf lcad 1l « by adding a factor o:

gran=ziag a dis~ount to

u
g

job which rsquir=2s 2 high
a

pricrity or caa <oleraze iower <chan standard
oriorizy.

There nay also be a numbaz of indiract benefits which

may te realiz2d by ZImpl=menting a chargeback system. Foc

2xampla, 1< may provides 3 quaantizative basis for equipment
evaluyazicn wizh respect =c cos= axd parformaace. Pur+her,
ky allowirg 2ach system r2sousc2 > pay for itself i< may
r mor=
ed
cvi

pek=s Justifica“ia@ ¢f additional hazdware simpler
n

o
o]

irsct. I+ 213y provide derivad da<a which zar

o
m

"o = O
in

1
'J
f
[}

adjus< an installaticn's cpa2rations scaedule. I+ carn
< ma

[

2 guan<i*tativ2 basis for projec= cos=ing. Finally,

+

encourage user participa<ion in design d=3cisions as a resul
of user awareness of *ha cos+s of coOmputer rescurcss,

35




J. PULL COST RECOVERY OR PROFIT CENTER

The attainment

a functicn of <the chargeback technigue selec=ed
mentation. Prior to the selection
cne of zhe kesy issues that must be rssolved is

computer centar is to operate in 2 full cos*

profit center mode,
is whether <th=s T

The esscence of <his issu=

-~
-

fo
cOS<S or
Under the
objzct

ccmput

ter services should proviie
rofit

approaca

only fozx

for generation of a by “he compu

service cents: Tatszs
ive ¢f 3en suffic
of *he

app-oack rates ars set tO provide as excsss

erating rsverue jus:

costs CCmputer center. Jdndar

costs.
The cost recovery aporoach co rasult in 1

for comgpu*er s2rvices and, cou

b

encourage fuller use of compu

sspecially iaportan+
acquirzd a =n2w systenm
This apprcach should
vice bur=aus,

rnal facili%ty shculd b=

bur=sau.

out side ser

in<

- 2

=4

2f a cos<

[

seTvice Also,
tha

cf charges.

and
Such 4

hould <%end <o reducs

U)

JQCCuUCTEence

sputes over the equity

1D

pecially common when fates bas2d upen
us=24.
The2 prof cen<ter approach nay
0f <he
¢ holid
tha+< will

The computer ca2u

be a superi

motivating the managemzn+ computer

orly is there motivation cos+%s down,

the
be

provide quali*y services maximize

¢ 1ser needs.

<ar manager

of thes2 objectives is at least

marcke<

fac:i

par+izally

for imple-

of a specific technique

whether the
recovery or

ates charged
recovery of
ter center
with <the
the
cen=er

evenues overl

cwer charcges
ilad
This

~end <=0

may be

cr means of
li+y.
bu<

satisfact

No<
alsc to
ior
comes markaz




criented and s2eks +o develop and provide naw services +ha*
zake2 advantage of the bzst available =echnology for <hs
btsnzfit ¢f *he users and the total organization. It zlsc
provides a better Lasis for =2conomic evaluation of the

compu%ter facility by <+op management. Comparison of the

r2tuarn on investment of the computar facility with tha=z of
oth=sr parts 2f +*he o¢rganization gives some indicaticn of
whether the Iinvestment in computsr rasources is justified
r2la*iva to alrernative uses of organizazional £funds. I
usecs are willing +c pay the rates chirgsd and use mos* or
all of <the availabls capacizy, a large profit should bz
genera*ted te signal the need, as wall as to provide djustifi-
cation, for additional investmen: In computer facili<ies
[Ref. 17].

K. CHARGING POR SYSTENS AND PROGRAMMING

; One of <+he more controvarsial aspectis of a chargsback
<schrnique implementation is how arpd when *o chargza for
sys-2ms and programming activi<ies. This decision will
rzquire b‘gb lzsvel pclicy resclu+isn siace thsre ar2 aqually

+id pr ard con arqumants. For sxample, chargiag for
dzv -lcpnent prcgramaing seZvicss can b2 a mos+t <fficient

\l

-~

y f2guac-d agaiast the dev2lopmea- of systems <ha< are unne-

csssary or urwarrantz=d frcm 3 business perspac+ive,
Fur-her, the mer2 act of r=2coziing costs rTequired for
charging will 2nhance preject contr>l. Concuc-ren+ly, i< can
be 2xpected that programmer produc=ivicy will imp-ove as <he
incentive =¢ ninimize controllabla non-productive +ime is

fos-ered. Finally, it can proviie data which will facili-
+iate ccmparing the cos%t of ou=xsida services when the need
for contracting cu+ arises.
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Thesz advantages must be *=s=mpsred by considering somz

pot2ntial disadvantages. Chazging for syste2ms and prcgzanm
davelcpment increasss overhead, <can discourage incovation
and creativity, can foster intesr-organizational conflict and
could result in the 1loss of contrel over ©programming
personnel. Users may perceive +he programmers as "their
peopla" since the users are paying ths bill. They may also
fesl Jjustified in demanding <h2 best p2coplz be placed on

+heir jcks and reac+ strongly to parsonnel shifts from =<heir
pst frojzac*s, especially if tims is a sigrnifican: factor
{Ref. 18],

L. CHARGEBACK TECHNIQUES

The degree of realizaticn of chazgeback objec+ives and
the msthcdelogy used in the select2d chargsback algori<hnm
define implicitly +he managsmen* philosophy regarding =<he
rcle cf ADP ia the organiza*ion. Thz <wo basic chazgeback
app-oaches ar2 ¢he cost apprcach and the pricing agpprnach.
The difierenc2 in the “vwo is primazily philosophical, :i.=z.,

+h2 cos+ apprdach motivation is ons 2f <recovering the cost

of <computin sectvices wharsas the price appooach ccnsiders
*ha+ it iz c¢cf grea+er impor+tanca <3 ccordinaze demand for =z
rzsource wi<h i<s availapili<y and <o alloca*e ccmpuzing
rasources ia 2 ra+iomnal aad 2£fective marnner (Ref. 19].
There is considerabls overlap bs“w2en thz “wo aipproaches
since iz is impossible to compliataly diszassociate pbrice and
css*t. fundamsentally, <hs problem is %o dJecide on <he
rzsources Zor which %o chargse, dztermine <h=2 -ates %0 be

used, ard having an appropriaze sys<=2m t¢o handls *he rcecczd
kseping =c=2gardlasss of +he pnilosopaical approach *“o be
utilized., Th2 following chnargeback techniques are *he mos=
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popular and have been the most discussed 1ir ¢he chargeback

litsraturs.!?

7« DP 2s ap QOverhead Punction

In this approach the costs of DP are no* charged
directly to the user departments but are %reated as par+ c¢f
corpora*e overhead, which may or may 1ot bs allocatad to the
various profit cepters within <he activizy. The basis for
ccs= alliocatiosn is generally indirzc* and nc: based on any
measurament or use cf s2acvices. This is siaply ac old-
fashicnzd accumula*icn of ceost in 2 DP? budget withou<- any
atTamEt at Tecovery.

Thke accumalation of all costs under one co
is a strcng reascn €or this approach. I4 tands te
EDP deparwman*t "hones+" becaus2 it aust acccu
funds in a s*raightfcrwa-d manne:s and i< keeps “he -e
bili+ty for the EDP devar<menz c¢o5s<s where <=k
Wwithin -he service producing organize<iorn. O=her advantages
of -his approach are: simplicity, avoidance of addi<ional i
acgounting ccsts, =2zncouragement ¢f user ccmputer expsrimen-

“zzion, *he tendency <o insulat2 DP from “he fluctuaticns iz

qua-an~=s2d annual budga: I« fuzther =ends <0 permizc sgqual

!
i
<he organiza“ion, and <o p-oviie <+the ZDP d2par<mant with a ‘
5
zr2a<m2nt ¢f all user departmen<s and igsancies, =and (if <= (
facili-y is no* Zfully u=iiized) it obviates -he need for 2 {
chargenut system becaus2 -here i3 za0ugh capacity t¢c =2cccmo~ :

datz all usscs.

. 1The chapter on DP User Cha-geback In DP
Majagemant published bv Au2rbach Publiishers Ing,
ood Er32kdcwn of al<3rnative techrijues. Th
iscussed and amplified upon “o provid2 as broa
analysis as vdssible,

€
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disadvantages:

1.

Unfortunately, there ara sevaral gecicus
When processing becomss a free service, i= is

unlikely +that menagem2nt will allow wunccn+collad
growth, and informal or intuitive mears o0f ccazrol
are inavitably adopted (i.s., 1if resource allocation
is not done explicitly i+« will be i3cne implici<ly;
[Ref. 20].

The conly 1limit ia “his “yp2 oI sys*em is <he upper
Zimiz of <he ECP budge+t [Ref. 21].

Jsers terni <o overuse ths system, c-unning Jjobs of
a

sven slignht valu=2 2r in%z2zsst because they re no+*
charged. That is, <haTe 15 1o irncen+tive +929 make
s2fficisnt use of %he <ccmpuzer since I+t ccs=ts  then
ac*hing and a par+ticularly pd9or jeb ¢ resouzce allo-
cation is accemplishz23d [Ref. 22].

Thers i3 ne feedback which eraits users %0 evaluaz<=e

'U

_ciently projects havs Dbeen handled arnd whe is
cnsible fer <he pzcjzcts [Ref. 23].

Tesp
There i3 no assurance +hat <he acrtual usars c¢f
COompu=3r sServicas ace +he dnes who neszd <he secvics
~he mos% ("amcs: woT<hy" is a psrsonal Jjudgesmenz)
[Ref. 24].

Users ace t2mpzad toO 3Substi<nte ccemputsr Isscurces
€nr c¢ther ressources for whichi  *h2y mus<t pay hari

el o} &
budge+ dollac-s [Ref. 25].
Managemen* has =zo gJguids as <o wier aiditiozal
capacizy is r=2ally 212eded sinca2 users wonld <a2nd <2
keep the s

{(Ref. 26].
Marageme2n+ %erd

ystem in a s=ats of perpetual sacturation

S ¢o view compuser Secvices as a aon-
pzcductivz: overhead instead of a cost-saving devics
[Ref. 27].
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9. Without a <chargeback procedure <+there is a lack of
incertive to write 2fficien: programs [Ref. 28],

This m=2+*hod is often us2ad wh=n it is argued tha+ i+ is
difficult ¢ relate specific costs to individual users. It
is mcst widely used in small coamparies or when a company
firs+ begins tc use the computar resoucce. In this methc]d,
use2rs will <*end *o exercise 1littls coatrol over the effi-
ciznt aad effsctive use of ths compater ssrvicas. With such
a chargeback systewm, czntralized <conwrol is necsssarzy,
possibly via a steering committee designated ftc idansify
ne2ded systems; determinas systams davelcpment poric-isiss;
project manpower <Tegquis=2m2nts £or Tys-:sms n1d programming;

a
and project future hardwar2 and software resquiremen<ts.

2. DJE as a Charged Ddu: Ceost Canter

This approach involves <akiag some or &ll of ths DP

dzpar*asn“s Incurrad expenses and dirsctly charging crher
depar+m2nts cr coera=ions f£or them, zccording to some scheme
or formula. The costs thus charged th2n shew up dizsc+ly in
*he porcfiz z2nil leoss statement of <ths user departmea* 2né are
gana2rally viewed in +the same manner as if <hay wsares incurred
outside the <comrpany or organizazion. Thes2 cos%s can be
allocated <c achieve eizhs:o full or partial Cecovery, Iz a
full ccs<t -scovery approach, +he odject I1s <o zerc ou=w the
ccs<es ircurred by <he DP organiza=i.oa <hrough charges =0
usars, Wi<h pvarti Tecovery, 3om2 porsition of th2 Iacurred

()]
o
W
"
g
i 0]
1]
Cu
.l
o

1r2 inten<ionzlly rc=2mains unalloca<ed.

a. PFull Reccvery Approach (Tozal Cos+t Recovery)

In a full recovery appcoach, <the object is %o
2zzrc ou=z the¢ cos+ c¢f the DP cost csntsr; +hus, avecy dellar
cf expense must sowmehow be assigned <o DP users. The

W

asiest way ¢o0 achieve =his is =<2 idenzify <he services,
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units ¢f work, rescurces, and o2th2r items for whick a
chazge is +to be made and “reat them as a product lirne. . Cost
accounting <“2chaiques are applicable in determiring the
direct and +he indirect costs associated with each itam.
Any cost expected to be incurred in running the operation is
included in either the dirs2ct or ipndirec:t category. Rates
or unit charges for each item (2.49., rssource ¢r service)
ace derv3srmined by dividing the <total cost %o be recove:xead
for *he =fesource or service (dicecst and irdiresc*) by <he
axpected us: 0f that rsesource or servics [Ref. 29]. The
tasic no%ior is tha+t all users are charged as closely as
possitls for actual resourcs utilization; machine billing is
basad on ac-ual useage and standard ratss, as collszscted by a
computer based systen. The overall objec*ive is to match
+he income and <he 2xpensss of *he ADP functicro. Services
provided *o outsilers may be billsd a< a higher ccs= so “ha=s
charges <c inside users can be raduced.

In theory +*his =c2sul:ts ia full ecovery of
S. In practice +his is not ths case and one mus+

accept 2 nen-z2ro balance condition where +he diffe
trea+ed as cverthead, or Zo-ce 2 zs-> balance condi+ticon by an
aftar-tae-fact adjustment (2i<he- a ra2fund or an ex=ra allo-
cation). A wvariant of *he £ull ccst czccvery approach is <o

a

z =he compute: c2n%2r not o1nly to recover CCs+ts bus

b. Pac-<+ial Recovery Apprecach

Partial recovery is more complicated <han £full

racovery because it is designed tc recover oanly a por<ion of

(=]
'U

*s ccecsts. While +here are +<wo primary ceascns Zfor
20t

adopting this approach, “he effact 2£ both is the same: par+

¢f -he DP cests are not chargad back.




n

One reason 2an organization migh:t adopt =il

approach is that i%t feels a charg2 should be mads only for
izect costs; overhead or indirect <cost is not intsndzd +«c
ke recovered. The second reason for adopting a par<ial
recovery apgpraach is that the organization feels that scme
servicss performed by the DP depaztment should be charged,
while o-hers should not [Ref. 30]. The decision en which
functions to charge out will be cld>saly +isdq ¢ managemen<
phkilcscphy and crganizational policy, and *+he organizatica's
con<r¢cl systenm. .

Theres arcz t ariants o0 +<he parz=ial
ery apgroach. The first vaciant 1s the recovery of
+ha

v
ating costs onlys h include machine and op=ra<er

se
time, ingut costs, s+taticnery, 3ata controls, e2icC.e. Systenm

velopment costs are now alloca+2d <o users. The basic
eascning bahird «his approach is <hat <he investmsnt In ths
computer is justified only :if th2 computar is fally
u=ilized, Since it cos%s so wmuch <> develop sys+zms arnd
programs beforz any use can be mads of them, +he crganiza-
tion as a whole Lkears such costs ia order %o encourags ussrs
to employ “he machine.

The sacond varian+t Is jast the iaverse, Systenm

0

elcpnent is charged to2 *+he user but data cen%sr s=arvices

area provided as a corporat2 fuac+ioa. This approach recog-

nizss =he difficultvy <cf =otal <c¢ost z2lloca<icn, ir tha+
devzlcpment cos+«s are ragarded as zTruly allocable since <they

are cac-cied out for a particularc usar, whereas opera=zing
costs are not since they ate incurred on behzalf of all users
of <he equipment. The drawbacks =o =his <ype of approach
ar2 as fcllcws:

1. The =2fficiency with which <=-he coaput=r is used 1is
less contzolled since users 30 not bear these costs.

2. There is increesed difficuley in Aifferentia<ing
be“ween the systems and projraamiag dsvelopment work

43




and thz mainterance wvork cequiced <to keep systams
operational.

3. The dsvelopmernt of compuisr systems may irveclve a
consideratle element of "resz2arch" work cn nsaw hard-
ware and software ang, as 1is common wi%th ozher
research projects, it is of+ten difficul: to estimate
what the cost of such work will be [Ref. 31].

3. Averags Costing

Average Costing is an implsmsnzatiorn of =h2 PFull
Cos< Recovery Approach. It atteapts to spread <oxtal costs
ovser a sgecific time-frams on 4he assumption that variancss
in usage, such as peak-hour usage, will t=2nd =0 average ous

batween users over an exzended periosd o2f *inme. This mezhod

is based on 23 cost allocatior mod2l =<hat preds<ermines <he
cost per unit (in <ezms of <ime >r peciormance) oL ever

component o¢f ths computer configura<tion. Every job is
Eilled accozding <o *he number of units or thsz components
consumed, where +he number of wunzts is mui=iplied by <%he
chazge per uwi+. Tyoical billiag <centers ace the CFU,
memory, Eprin<srs, cazd rsaders, %2y-punch nachines, disks

S
ard <-apes. Total costs £or a billing c=2n<er ace de+t2rmined
cy calculatiny i+s direc< costs and 1loading i< with indirzec=
cos=s according =0 a cost accouxziag formula. I~ <a

all users pay their £fair share.

This practics 1ses, however, encourage a Dpeak
lcading problsm since th2 ussr knows *=ha+ his cos%s will no=
vary significan+ly, zven if all of his jobs are high
priority, rush jobs run in <he prime shiZe, Fuz<her,
comou“2r oreraztions have a high fix2d and a 1lc¢cw margirnal

cost for incr2mantal additioral utilizaticn. when 4emand
for «coaputer sec-vice is low, Telazive t0 Suppiy., ~hen
average ccst priciag 12ads <o higa prices. If demand
ircr2as23s, +*he added costs aze low and as a sesul+t <he




prices drop. The influernce on the user's behavior is just
the opposite of what might be desired, 1i.e., it weuld be
pr2ferable -0 have prices low when demand was lcw s0o as =¢
eacourage addicticnal uss. Addi«ionally, +this method could
cause boxtlenecks with critically scazce resources (e.9.
Input/0utput Channels) since the psnalty for bsing wastzful
is relazivaly small. Thus, it may be necessary to uss
priority or rationing devices to augment this system or 21se
cha-ge fcr demurrags.

I+ i, however, simple and 2asily understandable *o
users anpd, tharesfore, l2ss subj2ct =o dispute than cther
chargeback methods. PFurthermcre, the C-ates may alsc be ussd
for rprojec* costing anid 2coromic <feasibilizy analysis of
proposel na2w applications.

4. BWHall Cilock Time pez Job

This method £irs< appear=ad iuciang the s2cond gernzsra-
+ion of hardwire, nparticialarly in governmen=- installa=iosgs,
with "elapsed zime" as noze2d by an op2rator bzing mulziplied
by 2 £ix2d4 machine rate %o gert <+he cost =0 be billed +c¢ the
us2r . The charge was naver more than an approximation of

h2 ac*ual costs and it is inccasist2at in a mul+iprogram-

Bing environment.

S. Elapsed Tims In ¥oaopradzzamzal Mode
This is a wvariation c¢f th:s wall <clock *inme sys*sn.

S

I+ assumes a givern Job is th2 c¢nly job being rurn a<t the
time; an assumption that ignores =he inherent <crpa2razing
efficiencies 5f aul<iprograaming aad, <hus, it gensrazes
uncealistic cost figures.




6. Elaps3d Time ip Multiprogramm:ag Mode

This method avoids <h2 above problem buz i+ is
complex and & fficult *o measurs accuaratsly, to the sxtans
tha* pany users have rigorously avoided using i+, Package
systems are available, howaver, %0 accomplish *his task with
reasonable efficiency and at an accsptable lavel cf cost.

7. Eixed Pee Charges
ixed Pas chargas are attractivs: becauss <hey givs
“he ‘user preci cest f£igures ia 24vance. However, <=a=z

utility of <he system dzpends n how accura=2ly <he costs
are alloca+zd by <he ADP function and, 3if *“here zre over-
runs, the excess must be passed 2n =0 other users. This
approach has saveral variations such as flet -ate (e.9. an
hourly ca<s where <he rate is dez=rain=d by dividing “ctal
expansaes by <th2 +«o+tal rnumber of hours that <he Zescurce is
used, cr flat-rate-by-shift wherz *tha off-peak hours have
lowzr prices and thus the demand pszaks ars levelad cff to a
da2gree.

This method a*teapts *0 usz aa iateraal mechanism %o
achieve an efficient alioca<tisa of ccavbutser secvices as w:sll
as cova:c costs. Billing of customers is wvarizd au+tomazi-

o
cally, sc =ha< a high chazge will be billsd when the guan-
+izy dsmandsd is high r2la+ive tc th2 produc-ion capaci+y,
ard 2 1low chazge is tilled whean %ha quan*i<y 4emarnded is low
rela“ive <0 produceicn capacizy. This approach is designed

+o z2qua=<s demand and supply a* “he nighast possible prices




9., Inc:c

emental Cost ¥ethod

In this apprcach each user specifies his require-
m2n<s fer computer services; these requiremerts are
convertad to specific configurations; costs of <ths final
ccnfiguraticn are allocatad to the users; users evaluate +he
costs allocat2d *o them agains:t expacted berefi<s and conse-
gquently charnge +heir demand. This practice is iterativsz in
natare,

10. Markset Pr

The majorzity of osr-ganizations zhat oprice computing
services or *he basis of prices of like services on ths cpen
markat dc sc because the computsr <centar is s+*rzuciursd as a
profit cent=ar. Market orient2d pricing technigues ianclude
cur-ant market price, market price less a 4iscoun%, an=2goti-

a*2] price, and average market prics. When +*he infeorma%ion
can be acquiced, <he current markzt price is the interznal

price used by many firms. The undsrlying managemen+t phile-
sophy is that decentralized managem=zant should operate within
tha framewerk o an open competitive marke:. This 1is
+houghs <o 3allow wvalid evalua<iza of compu+ting cenzer
performance [Ref. 321].

Market pricas provide a ad>re stabi2 charging ratz

ard better motivatic: £ *he da“a processing manager, bu=

Q

also have significant disadvanzages. For example, marke+«

[<%

prices may not be r ily availabls and a cornsiierabls

th

=EY
amount ¢£f <ime and effort is rz2quiced to Je<ermine the
app-opria%e current markst price; =h2 problem of handling
peak demands and high turczaround for pricrity wock arse unre-
sclved; and the econcmics of computing may ro* be “he cnly
reasor fcr having an in<ernal computer - speed, security,
privacy of data, and flexibili+y may alsc be considersd very
importanc. Pinally, there is els> tha grea<+er question of
whether users should be ible %0 us2 cutside services a= all.

u?




M. CHARGEBACK SYSTEM STANDARDS

There are certain universal stanlards which ars appli-
cable to all chargeback =echniques ani which must bas presant
for a successful program to be cealized. The purpose of the
system must always be kept in mind when considering a
selec*ted chargeback technique for the presence of +these
standards. The amount 5f ¢ime, effor+, and cost invested in
*he system should be balance2d by <he size of the crganiza-
“isn and the con*ribution of <chargeback *2 =the ccrtrol
system. These standards include:

1. Egui*able - all charges, incluiing personnel, =guip-
men*, and overhead ccsts, should pe based on use daza
ga*hersad by the systen, Wi<a each custemer tilled
only for the guan*tity and cost of rCesources used. As
a corellary *c ¢his s+tandard, one group ¢f users or
OLe usar @uUsSt n10% be subsidized at “he expenses of

anothsar. To do so would opex the chargeback svs:em'

+0 accura*e charges of bszing unrsalistic and unfair.
2. 2Rzpzcducable (Bgp2ataplz) =~ The cost of a Job must

1ot be contiagent 5n the systan load, i.¢., it should
cost the same to rua job MA" o9n a completsly smpty
sytem 2as i< would 1if job man

-

as :unnlng with
numercus cthzar Jjobs. The cost of a jo ~ur <+oday

o

under a2 set pricing policy should e *he cost of <he
same job =somecr-ow under <he same pricing scheme. A
vaciarce ¢ nc grea<sr -han osn2 per cen=< is ¢hcugh+
<0 be acceptabls. Similarly, i1£f a2 givan applica=iocr
m <should generate
when =he jeb is zun

the job mix. (If *hs user has spec-._ed a *urn-

is zun more <+han oncs, the syste
&

0o O

omparable charges, regariiass o
o

w
(3

ourd “ime, <his standard need no% apply.)
ali

(V8]
.
[V

m

tic = This =standard <{s satisfied by deriving

e
charges f: ac*ual costs. It prcvides quantita+ive
da*a for a multiplicity of usaes and dacision making.

us

AU 1 et i e

et i o
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Accurate - Tha systex aust accurately ccmputs
custcmer charges. )

Undsrstapnpdable - This is the most importan* s+arndard.
The custcmer should b2 abls to determine how <he
charges fer his job wer2 compu=ed. This also means
that the charging policy must be simple, and rnot

requira an in-dep*h knowledgs of compu*er cparations.
If *+he charqging policy is designed %o assist *he user

in making solid sccnomic decisions, <h2 pri
s

cure mus* be useable for budgeting and usa
~ions. The impor=ance of zhis s<anrdazd is 3videncad
by Nolan's disccvary <ha= only £our percent c¢Z <he

users/managsars h2 inzerviewedl unders<ood <h

e
charges well erough to “ake 2ffactive ccatrol aczicns

{Ref. 33].

Promste  Efficisn: Use of Resouzcss - Thz syszen
should encourage customers =0 use *he compuzer
systems cfficiently, For 2xampla, it can disccurage
~he uss of 2pula*ion programs or *he mounting and
dismcuntirng of privat2 volumss.

Audizapl2 - outside sources should be able <o =rack
s2ach billable charge =9 its pr-oper cus=zomsr and

ensure fair and equitabls chacges.
Cost Reccvery - Th2 systam should -

ecovar the cost of
opsrating the compu*er cenzar. The+ is, <he sys=zer
shonld be so dJdesigned tha: cos=s arce <cecover2d4 only

from the actual users of resouzc2as. This is par+icu-
+he ADP

covar all

larly impor+art when <hs
budget wi<h

costs bu+< no more.

objec+ is <+o cuan

a zero balance, i.2¢, *0 T

)]

cortzollable Chazgqas - Chacges should be made on
resources th2 user has cont-osl over, No+t cnly aus=
the user actually have conzrol over the tTescuzce

control as well,

used, bu+t h2 must parceive =his




- Constantly fluctua<ing pricss

10. Stability of cChargs
th

use

"

from making sound eco:xcnic
decisisns. However, +h

(11}

system must be permitted 4o
change over time. As a <cule, changes shor+« of a
major rat2 adjustment shoull be as a result of use
ra*her than changes in +the chargszback system.

11. Ease 2f Besourcs Measurs  Extraction - Resource
measures for charcying should be easily obtairable
from <he computer.

12, Adsquacy of Billirng Rescnzc3s - A large erough set of
billing resources should be chosen *o make the systenm
cealistic, while not choosing s0 large a se+« +hat <hs
charging system becomes unmanageable.

13. Flexibiliiy - Th= syst2m amust chzngs 2as needed +*%o
adapt *o *“he needs of the organization. Chargeback
is, af+ter all, a tool n<ilized by management nCt an
end in itself.

14, Allowance £or C3s: <Es:imazing - The system should
s

(o]
[a))

allow the user -« <s with a high degr=2

erec
2f ccnfidance. This is ess2nzial both for- budgeting
and in svaluating orooos W appiications.

N. CHARGEBACK SYSTEM ADVANTAGES/ DISADVANTAGES
1. Advapcagss

The dacision on which chargeback zechnique +c¢ employ
will az lcast be var<ially based on the psoceived role c¢f DP
in the organiza*ion and <he contribution an 2£ffective and
efficient chargeback tzchnigue will have as opart of the
orgariza+iomnal con<trol systen d2signed by cen<ral
panagement. To this end, 2 chac-yeback system is nor-mally
considered ¢ havs significaz%t advantages 3in £cstering
efficiert management of the computerI resource as well as
providing for significant improvements in cocst conttol aad
resource alloecation.
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In “he area of improving the management of <thsz DP
effort, one >f *he tasic reessons for implementing 2z chac-ge-
back systam is simply to conform t9 good business prac*ice.
Among other benefits, =his helps to integrate DP into the
company and can enhance the status of the DP departmen~ by
dissipating the 4image of DP as an =2conomic sink hole irn
which hard sarned corporate profits were consumed. In addi-

(20

tion, since the computer is paying its owa way, increasss

o
O

tudget =0 <enlarge the systems capacity are much =asier

jus<ify on an economic basis. Thus, chargeback becomes an

econcmic informatior 1link be%ween users and +“he data

processing facilitias, which should a=lp in reducirg compu-

nication difficulties and thereby promote cost con=rol and
+he effactive use of resources.

In additlon, a chargeback systzm can be an effective

£ wha

gical pregress user's should <¢-y £z, i.s€., <=echnological

method of =c-esolving +the problam o t rate of technolo-
change and advancements proczed at a&a rats the user market
will support. An impor-ant aspect >f this advantage is *ha+*
iz can beccm2 a useful msthod =5 escape <the cost-berzfi-
labyrin<h.

Fechaps most impor*antly, in order <o e&ensure +tha=
expec+ed benefitvs will be realizai, a chazgeback systenm
mak2s @anagem2n* Jinvolvsment in systams dsevelopment and
izplementation more likely. Such invoivement will =snhance
#he likzlihcod o€ success. A chargsback systam thus beconmes
a valuaple &2id “c management in <ha2i- planning and supervi-
sory efforts.

The chargeback system also provides “he poten=zial
for num2rous srganizational improvsments by allowing for the
basic accocunting function of cost ra2covery and cost control.
I« also allows for the accurar2 stateman+ of “he to+al cos*s
cf nser departments tc the DP cost level. In 244ition, by
aliocazing costs, *he da<a processing dspar<tmen+t has betzer
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economic Jjustificatien of iis resources and provides 2
me-hod and criteria by which to =2valuate data procassing
managemnent,

A chargeback systea also helps to <¢nsure that+t DP
functions in a cost-effective mannar, especially if users
are permitted +o0 use an outside ssrvice bureau. In this
situation there is an incentive for management *o minimize
cost and maximize the quality of ssrvics, It also permits
the user =to have some copntrol over both “he cost and the
quali+y cf the da*ta gprocessing s2rvice providsd.

Ir <he 1area c¢f =zresourcs allocaczion, a chargeback
system can b2 expected to provids a number of substarntive
advantages. It prcvides a check aad balance system wiw!
which to queri agains% providing unneccessazy or unjus+ified
services by harnessing user =2conomic decision making and
therety regulating *he d=mand for scarzce ccmputer re2sSCuUrCes.
By encouraginrg user departments 0 assess rCe2alistically
their use of the coamputsr facili+y, 3 check is provided or
the c¢cst of the ccmpu=er ins*alla<ion which can e=2sily
spiral upwards i€ ¢he costs remain unapocc+iorned. Thus, a<*
+*+he w®ma-gin, users will request services only when <“hey
talieve +he benefits ars grsater <+than <the cos=ts charged
against <heir budgets. If =he compuzar func+ion is s
as an overhead i*em, the incentiva is to increase co
usage almost withou= limis. Usa2rs a<<zapt *o subs<i<u
"free good" computar resources for osther cescurcas for which
thay must pay.

A <chargeback system can also be expactz2d <c
eancourage pecple to judiciously use csz+tain sesources (2.9.,
by placing a high price on prime shif+ versus =night shif+
processing) and <oC2sult in be<ter rasource uzilizaticn by
providing an incen%+ive for uss-s to use off-peak hcurcs.
With <+he use of flexible riciag +“his can assist in
balincing *he processing wcrkload betwesen opeak and slack
periods.
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] Thus, if +he pricing structure is adequate, the
chargeback systenm will do a good job cf I2scucc
allocaticn~- deciding who gets what anrd when.

0]

2. Disagdvantages

As with all decisionmns, the implementa<ion of a
chargeback scheme does have some s2rious pctential disadvan-
tagss. Cost recovery, as previously mentioneqd, could
discourage compu“er use and users could become 1lass likely
tc 2xpsrimen® ard innovate, thus cCeducing the chances of
significant g3Jains. By placing +*h=2 responsibilizy for
assessing the value of projects on ths2 user, a very paro-
chial and shert term view of the bznefits to be gained fronm
a project could be taken. The <re2sul%t can be a tendencv <c
stagna“*ion, miss=d oppor:unitiss, and hamper=zd progress as a
result of excessive preoccupation with costs.

Fur<thsr, opronen+s of chacjying schemes a-gue <hat a

. good responsibility accoun*ting sSystem may serve <o acccem-
plish the same objec+ives as a sys+tsn of internal pricing a«
a lower cos-. They also 2c-gu2 thar adairnistering +h2
cha-geback sys“em is costly and bprings no ex<ra real inconme

o *he organiza*ion; <that 2t is hacd «¢ allcca%e charges
fai-ly =specially when <h2 same cutput is used ky mul+«ipls
! users; <ha* the system £avors weai-hier crganiza<icens, so
“na< Wwor*hy-but-pocr proj2ces may 10t Jet =2quitable treat-
men=; 2234 that usars can be given accurate cos+ daza on 13

continuing ktasis, even i1f a chargzback syst2m is no<t used,
<hus combininy <he advantages of both policies,

brwmher e e samat
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IIT. ECONOMIC CONSIDERATIONS

A. PRICING AND THE ALLOCATION OF COMPUTER RESOURCES

The allocation cf computing services 1is a classical
probolem of alloca“ing a scarce rCesource. Therefore, <zhe
pricing mechanismo must also servz 3is a catiocning mechanism.
The problam 1is how <*o flexibly adjust prices in crder to
effectively allocate the scarce rasourcz and how ¢ limi-«

us
the budge%azy impac* of price fluctuations.?

When demand for computer sezvices 2xceeds tha a
supply <either th2 wuser is uradbls <0 obtair all cf <hs
computer time he desirss or he is unablz o <cbtaiz <«
rasources when h=2 would lik= “he2m. With the advent of <hird
ganeraticr compu*ers a vaciety of W2ys <o handle =he alloca-
<ien problem wer2 suggestad. In “hsz la-2 1960's, Schaid+«
€exanined =he prcblesms causad bv average costing preccedures
and reccmmendsed 2 system of fl2xiol2 pricing and services
priori<iss [Ref. 34]. Sut herland went one step fur<hso and
propesed a2 bidding systewm £3- compu*er <=ime [Ref. 35].
Th2se twe proposals are in*er2sting for analysis pucpeses
tut fail <he tes* of simoplici+y 214 40 not alliow £cr user
tudgetary planzizg. Hew +then caa +he resosurce alloca<ion
problem te cesclved?

The allccatican problem must b2 apprcached wizhk <+he
urd2rs+anding <hat scme ¢type ¢f 2llocation scheme always
exists., I+ nmay be callsdi by any name bu< +ths demaad for
scacce resourcss will regquire an 2l1location scheme, There
is sioply 20 such *“hinrg as "no alloca=ion". As Nielsen

2I¢ should b2 nacted tha~- NIF furndin limita*icns allow
for przice changeas only once a year and allows a three year
pe:;oa 5f ccst ' recovery bilanca’as tha corpus is -eimbursed.




TN St omepme—- ’ e e e e tm e -

points cut, if resource allocation is no*t done explicitly i«
will bz dcne implici+ly. In wmost cases +he defaul:z

n

mechanism is a first-come-first-served (FCFS) systen. This
is particularly true when <“here is no rationing of
computing, when =2veryone <can submit as marny dJobs as
requently as he wishes. O0f course, delays in turanaround
] ' act as an implicit rationing mechanism; as delays beccnme
‘ longer and longer demand gradaally becomes chokzd off.

This type of allocation methed is only apprcpriat2 when
all jecbs are of =2gqual importance. Sinc2 this is racely the

situation, Tesource allocation 1s acccmplished via some

o o

grouping of admiristrativz regqgulazion such as not allowing

jobs 1longer thar "x* pnumber of minutes during the prime

shifxr iz order %o improve +turnzaround. The major problenm
encountared with adminis<ra<ive ragulation rtesource alloca-
¢isn is that these regulactions, exemptions, ard other s<eps
to temper +<ha offacts of FCPFS systa2m aze of+en made or ‘
d2termined by the igpdividual least qualified to wmake then,
€.9., “he ccmputser ofperator, COmPUTEI center manags>s, e=C. k
[(Ref. 36]. |

Theocetically, a Adynamic £lexible priciag st-ucture
ubject <2 «h2 instantasacus supply and demand fcrces could
ks ceccmnmended, via a bidding systzm for example. Howaver,

such a systea could resul:t in shactp price fluctuaticrns as
supply 23d demand vary over *“ime 2and the cverhead cost Zzom
a biddar and sys-em perspec+ive could be ceocnsids-able., This
system would also negativaly Zmpac:t on the apility of <he
users %o se*~ hudgets. In practice, th:z price s=rcucsure mus<
then be <cela*ively stable over time and emphasis mus*t bs
tlacsd cn priciag over ths lorng run. If a center tzies o
match cost and rsvenue in “he short run, the use ¢f chartgiag

may backfi-e, Wher a new systea is irstalled there :is
gsnarally subs+<antial =xcess capacity. To recover cos*s

wi<h low uy+iliza<icn implias unsconowmically high charges on
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the average. Thus users will bs discouraged =ca*hsr than

encouragad tc use the system. The situation is Jjus=z <«a=

revarse in +he latter part of the systa2a's life. Demard has
been buil% up, o u+ilization is high. This implies 2 low
price (o avoid a profit if +he 302l is to break aven).
Howzver, the bargain rates attract tfurther demand +c tha
alr2ady overloaded systenm. The us2 of long-run CoOs*s &as a
basis for setting averags rate levals will mitigats +his
*ype cf problam [Ref. 37).

Of ccurse, the levzl of pricing could bs adjus<ted <»

n

achieve a variety of managame.t objactives. If +he goal is

)

to ccover ccsts then the avsrage prica2 an be se% %o

ha
(]
Q

i
’

ra
equal the lcng run capital and operatiang cos:s. If -equla-
tion cf demand for the scairce computer r2souzcas is das
than prices can be raised «o achieva zais goal. The p
structure can also ke us2d +o 21liminate =2nforca2d cempu+er
1312 +ime due to an insufficiency =>f user funds by lowering
the price levzl. I+ can assist 1in maximizing tThe value of
+he ccmputer services provided by adjusting pvrices downward
fcr underutilized systems thus achisving a be<zer cvesrall
Syst-em balance, Pinally, &= prcvides £sedback abou= which

sarvice is mos* useful te the usez and <hus enables a more

(& 1)

sducated decision as o which <yp3 aad 1ix of hardwace and
scf+twars ¢ =mpley. This lat+«2r fac<or wculd be mos< usefal

wken expansion of =-he sys<2m is considecszd.

B. PRICING COMPUTER USAGE - AN ECONOMIC PERSPECTIVE

In ~he process of Jde+2z-miaiag which chargeback approach
+*> use there ace a number of econdaic factors «hich must be
ccasiderad. Bccnomically, i< is ocf<=en assumed that +“here

ar2 increasing returas +o als in produciag compuzer
whic 5

sc
h stems from the tehavior of +he three main

tiables of <he prcduction function c¢f compu<er
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services: hardware, software, and manpower.
verify (Sherpe,1969 [Ref. 38), Schwab,

users of a large systsm from the use of

contaipnirg compilers, advanced opera<ing
likz,3

tion ¢f i+s cost and thus =r2flects increasing

Various studiss
{ref. 39),
Straeter,1972/73 [Ref. 40, 41] ) <+hat mainframe mazufac-
turecs se* up prices *hat behave 2ccording to Groschk's Law,
? which sta%es that equipment performance is a quadrartic func-

returns to

scale. Fur+*her, iccreasing returns to scale are realized by
software syst:zms
systzms, and the

Since +he variables affecting <he production of computer

schemazic cost curve is axhibi«ed in Pig.
ccs=~ curve (TC) is “ypical of the cas2 of i

averag2 ccs*s for any given outpuz level,

sezvices 2rs subject *o increasing rerturns
cost func<ion derived frem the production fuzction
*ha< for ary given produc*tion lev2l thz rats
cost is lower than *he -ate of g-owth of ou+pux.

to scale and negatively slcping avarage cost
parginal cost (MQ) curves are decived f-om

establishes <+he cornditiosns <haz 9pez+ain
intarral pricing system fcr comput2z sarvicss,
optimal price system frcam the organizazions peir
the one tha+* allocates *h2 limited ra2sources

scale, <the

will show

cf growth of

Such a
The <«otal

ncreasing r2<uIsns

{(aC) and
The cos*

curves are characterized by marginal costs being leowser “han

It has been argued that classical amiccoscoacmic “hsory

an  op+izal

where an
cf view is
a way <hat

maximizas u*ili+y for «he organization. This optimal price

determination is described in Fig. 3.2. From “he organiza-

tion's point >f view, <+h2 optimal guantis«

y of services and

the ir+t2rnal price will be Q* and P* <respec+ively. I- is

eviiept that this is ths optimal solution and that a+ any

3Increasing retusns to scale meajns_  *“ha
are dcublad, outpu+t is mor2 than deoubled.
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Quan+izy of Computer Services

Pigure 3.1 Cost of Computing Services.

cthar quan+tity, +to=al profie of ths organiza<ion as a whole
will be 1lower. The conclusion <is <hat the optimal price
mus: equal “he marginal cost of <he selling d2partment. The
price will de+ermine <tha optimal output of the computer
cz2n+er, that must be allocated judiciously among <hs various

users. An cptimal allocation prevails i€ +ha value of zhe




output <for *the organization <canno*t be increased by 1a
dif€eract alloca*ion. To achieve op+imal allocation, price
has *c be identical for all users in the organizaticn.fo: a
specific service. If a cer<ain user faces a price higler
than for the other users, the marginal revenue of services
will be higher than for the othsr users. In such a2 case as
nev allocation ©f computer services and the allocation of a
larger quantity of services w0 <the usa2r paying +the higher
price will ZIncrease total output of compu+er serviczs in +*he
crganiza+ion [Ref. 42].

F, ¥C, MR

MR

J*

Quantity c¢f Computer Sarvices

Pigure 3.2 Price Determiration of Computer Services.




In the Ecornomics of Computers, W.F. Sharpe developed
this same pcsitvicn arguing that th2 computer center should
be establishel as a ccst center rather than as a profis-
center. Scbczak ir his Pricing Computer Usage ac+*icle
argued <-hat, using classical wmicroeconomic +hecry, a cost
reflective accounting systam does maximize +he banefis
] produced by the copmputer dollar and <that if a computer
‘ center operates to make a2 profit or sell computer services
kelow cost, £forces have bzen reated that encourage subop-
timum condi+isns,. Thus, the p-ice sstablishad for compu<er
services must be a reflection of cos<t in rder <o maximize

profit. (An obviocus corollary to this argumen+ is that a

major d2sign objective in dsveloping a cnergcsback algorizha
is *o establish prices that reflact, as clossly as possible,
actual cests to the organization; contingen+ upoa centrol
system design). .

Ir Fig. 3.3 the <o*21l <cost (IC) curve represents ths
cos+t *o =he computer cen*ar of providing capaci+<y for a
specific quantity of computer work (Q). The =otal zevenue
(TR) cuzve rspresents “hs valua <t> =he organiza+tion of <+he
work, wi+*h TR increasing prcpor=ionally with salszs. it

n

straigh<line shape through *he c¢rigin shows that price is
ccnstan< a* all levels ¢f output. Th= slope of the TR curve

is +he mar-ginal <rCavenue. I+ is conszan*t and equal <o <he
prevailing marke< price, since all uni<s are scld a+ the
same price. The organizaticn maximizes Iits profi+ a<+ *he

output Q*, whers: the distancs betwzen <+he TR and TC curves
is “he grea<=es=z. A+ lower orc higher levels of ou%put *ozal
profit is 2ot maximized. Th2 bottom part cf Fig. 3.3
repres<n*s *hs marginal cost and ravenus curves tha“ corces-
pond to the TC ard TR cucves dicec«ly above. The MC and MR
curves represant the cost and ravanuz2 of an addicvicnal uanit
of capaci«y. The optiaum operating point for <he firm is
vhere tne marginal revenis of an iddi-<iozal uai:z of wortk is
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equal to *he marginal cos+, wkich is shown at Q¥ units. Ths
total profits to the firm is equal *o TR1-TC1 dcllars. This
is the preofit maximization poin+; producing any o:her-quan-
ti*y of work will result in decreasad profits.

The discussion above of microeconomic <thecry and Zits
applicabili-y to computer cen<zer operations is in<eres+ting
but must be kept in perspective and sufiers freom scme limi-
tations due to the special wmarkat characteristics of a
computsr csarnter, Pirst, <thez= may be factors or organiza-
tional objectives that csntral managemern: feels ace signi-
€icant 2nough to compensate f£or <he lcss of <otal profiz,
€.d., they may wish +to force +fiae compuzer cznter maragemsn+*
~o perfcrm efficiently and gauge his prcgress via the same

T

business barometer as exists for ot

(=2

e divisioas-~ prefi+,
Sazcond, es=tablishing <%hs intarnal <ransfer price a< cost
differs from the concept of price as viewed by the eccncmist
¢ busiaessman. The econonis+ bsliaves tha< price steuld
exc2ed cost by oanly what is raquired to yield a2 competizive
rate ¢f zZsturn on investad capi=al. Of+~en, he viasws a fair
or normal profit as an zlement of cos:. The busirnessmarn on
+a2 cther hard, considers cost as only one of =he facmors
deczrmining prics and feels <hat fac:ors such as producs
damand ard value to *“he ccnsum2- must be ccnsidered. Thizj,
~he “erm cos*t carn be used in diffz-2nt senses such as £ixeqd,
variablse, or semi-variable and <his car complica=e <he
process cof analysis <o a considerable dzgree.

There are also limitation buil+ iatec <+<he aodel =<ha+
must be considered. First, £or a given ou<put under
incseasing retusns to scale, the price will be es%ablished
ac <the in*ersection of *he mac-ginal value (MR) and <he
marginal cost (MC) curves such thaz th2 computer centsz will
not recover its <o*al costs (Pig. 3.4) . The price P11 and
th2 Quan<ity 21 ara determined a« the poin% where MC = MR,
buz a¢ this price the computer cen+ar will sustain lcsses of
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Pigure 3.3 Computer Economics.
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(C1 - P1)Q1 and will not cecover i:ts cssts. Thus, wher =he
pcoduction functiocr is characterizad by iIncreasiag re<ucns
to scale, ¢price determination based on marginal costs does
not result in <recovery of total costs of computer services
by their users, which may be a rsgui-ed factor of ecornonic

efficiency.

|

=== - -~

P11 — = = = = = = = AC

. |
| uc ;
' ¥R :

|

|
J 1 Q 3

Pigure 3.4 Price Determinatisn: Uander Iacr Rtns to Scale.

There are other model limi+tations which must be consid-
ered such as n2cn-homcgeneity among us2rs and the preblem of

estmating the demard schedules ¢f <he singls |users.
avertheless, analysis ¢f the problzm from a classic microe-

omic perspactive does proviie vzluable insight intc the
blem and helps @3aintain perspec=ive with regard <o
ecticn c¢f a chacgeback apozcach. For exampie, <he
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average ccst caargeback algorithm approach does not fulfill

the conditiorn that +the price of a uni* of service mus% .equal
the marginal cost of its production and the flexiblz2 priciag
approach will not guarartee racovery of total costs of the
computer center since prices are determined by derazd.
Further, equality of prices and marginal costs are rno+¢
] necessarily obtained and users are no+ able to pre-evaluate
' cos:s versus benefits cf acquiring computer services. A
user can secure price Or reactisn +“ime but not both.
Finally, ard parhaps most impor+antly, the ecoczomist assumes
people and organizations operat2 ra*ionally azd <tha<t deci-
sion wmaking by orgarizations is from a ©purely <rational
perspective. This is cbviously not always the case.

Given “he naczure of classical microeconomic “hszocy, what
doss it suggest <“¢ the organiza+tion anticipating a charge-
back syst=m implementatinn Or Ieviawing =h2 adequacy cf an
existan* chargsback system? Sobczak aad Boroviis o+ al., in
their respec+ive papers draw some psrtinsn+t conrclusioens. A
fow ¢f these will bhe discussed since <hey 1lerd themselves
very natutally to the study cf chargeback syst2ms Zmplamen-
tation techniques.

icsz, #ith 2 large nmultiprogramming systenm, the
t

Y
accounting 2lgoarithm must aliocats ¢€osSIs on he basis of
!

e
syst<m resources ( CFU, p-ocesscT sto-age, channels, etc.)

e e b

uzilized %0 b2 cos* reflsctive, Acccun=ing or an slapsed
time basis, simulatsd stand alone 2lapsed <ime, or simply on

! +the basis c¢f CPU usage dces ot po-cperly acccunt for
I2Sourcs usage. Such <=echnigques are decidedly nct cos=
reflec+ive ani it is ao* ifficult <o develop realistic
examplss when actions <hat r=duce run <=ime in a stand alone
sys:tsa, or rasult in Aecrceassd ceatral processor usage,
could ac+ually be morz2 ces+tly in a nul“iprogramming

, ervircomant.
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Second, aany acccunzing rou<tines charge impreperly for
programs tha* use a large amcunt of a single resoucce. I~
is not absolutaly correct to say a jon should be chkargsd in
proportion to systems resources used, since high usage of a
single resource can inhibit <+the use of th2 o+ther systens
resources. For example, if a job uses mcs* of +t+he processcr
storage *hat is available, central processor usage arnd cther
resource usage can usually be expected “0 b2 lower <har
average for the duration 5f the job, resulting in decreased

&vanue. Some multiprog-amming accounting algori<hms
eglect this fact altogether In othsrs, thers seems tO bs
an a+ti*ude +that a user should be psz2ralized for such use,
ovar and abcve the loss of <revenue iacurred, and an unrea-
scnable surcha-ge is invokead. As illustraz=d, charcgizg a
job <twn o0z three +times above cost 1is not better <than
charging a jcb «wo ¢©: zhree <“imes balow cost.

Third, complica*ed algcrithms isvelicped tc F[fproperly
accoun+ £fcr such usage cender i+ doub+*ful <chat “he user
could reac<t sensibly to “ze algorithm complexity.

Fcurth, from an esconomic perspec=ivs, =h2 process of
utilizing an acccun+ing algeri<hm “o discourage the use »%¢
expansive Tesources ty placing an uncsasonable surcharge on
these r23socurces is nct optimal. 'h2z2 is no substan<ia<ion
fcz charging any mo=es than actual cos+ since if +he resourcs
in ques+ion is, in fact, =2xpeasive, a cost sensitive algo-
rithm will ceflect %his.

Fifth, similar <0 above, thz procsss of structuring
rates s0 as ¢ discourzagz inefiici

(D

resource usage by
us11g a3 cvercharging penalty phi losophy may in effsct
encourage an inefficisnt allocazion of resources.

Six+th, as rfrevicusly mentionsl %<he inrhersnt ecoronmic
weaknessses of +he flexibla pricing ani average cost metheds

of charging for computer services shcould at least be reccg-
nized. Bo«h viclate “h2 principle that the price of a uni+




]
‘ of service must equal “he @aarginal cost of i+ts producticr
{amongst other wsaknesses).
11
1
| 1
)
!
K]

- o
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IV. NIF PUNDING

The decision “hat NARDACs woull bz NIF funded activities
simultasnoulsy mandat=s <+“he implemenzation of a chargsback
system and limits the chargeback “a2chnigue selection possi-
bili+ies. Thus, a thorcugh understanding c¢€ +ha NIF
process, *the concept cf working capiral funds, <twhe NIF ccst
accounting system, and zate stabiliza*icn peclicy is neces-
sary tc properly select the optimal chargeback techniqus.

The Navy Indus<trial Fund (NIF) was <established by
Congress as a means of helping csc-tain Navy activitizs <o
functicn mere efficiently and in a business-like manner by
freairg them from many of thz worriss arising from %hs +c<al
depsndence ¢n the cycle of annual a2ppropriations. Thz NIF
appropriaticn has an indefiniec

{1

1if2 frem which qualified

t

(3

S

[¢]

comrercial/zinlus4rial activizi an be given wozking

'.l

capital to opsrate on a revolviag Zund basis similar +to

private ernterprise. The tsrm "revolving fund"® means <ha<
working capriai (called NIP corpus) is used to firance cper-
atiors from the <ime *ha= svecific work is bagun %o *“he <inme

that rayasent is ceceivad from tha customer [Ref. 43).

In basic corcept, 2 revolving fund commences ovpera+iocns
with an initial funding by the Congress. The issuaznce c¢f 2
NIF char<er f2om <he Assis<ant Sa2cro2tacy of Defans=
(Comptrcller) allows +=h2 Navy <o cipizalize and finarce the
NIF activi«y 3s a sa2pera%s operazing =2n:ity. The activit
thaa func*icns in a similar fashion %o a cemmercial corpora-
tion, possessing its own assets, 1liabilizias, and =2quity.
Th2 equity (in a balance sheet senss) 3f the NIF aczivizy is
called ~he "corpus" and repres2azts the working capital of
+he activity,
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Having received an initial funding, +he Industrial Fund
Activity would +hen +*aks ordsrs for work froa Navy cu=zo :s:s,
perform +he work with dcllars from the corpus of <the
tevolving funi, bill *he customers for the work, and cecaive
reimbursements from the custcmers (fzom <heir apprecpriazed
monay). The reimbursament would <=heoretically put <*he
corpus of +he revolving fund back wh2re it s<ar%ed. Since
billings are generally based upon "stabilizzd" ra<es, <he
NIF activities tand tc collect cash fr-om thesir cus<cmers a*
2 sligh+ly variant cate “han *h=2 prsvious ou+<flow. Hence in
the shor= “erm, NIP ac+ivities can be seer <0 zi<ther aake 2

profit or 2xperiencs a loss.

At =imes the NIF revolving €fuad is augmented by direcr
influx of <cash from appropriations. In +hs even:t tha=z a
significant expansion of NIF businass wer2 anvisionad, i+
might bz rnecessary to incrzase +he corpus of <he NIF %hrough
such a direct aprropriation. On & morzs or iess annual basis
cash is injectzd into +he NIF in or-der to mitigate the need

fcr "stikbilized" rate changes brough+ abou* by pay raisss orc
ozher escalating costs which ace -zcognized in supplemen<al

approgpriaticns [ Ref. 44]. Figurs 4.1 illustrates <“he NIF

8]
[

€ 0of cperaticns.
There are several Important advantages of <+he NIF
ace which desecve mentiorn. Fizst, & cca*rac+uzl bhuyec-
s2llar type rzla*ionship is 2s%ablish23 batween the cus<omer
i activitcy, requiring tha activi<y +*c definre the task
and accurately ss*imate the costs. This ¢€csters a cos+«
consciousness arnd eliminates “he concept 0f free suppliss
and sezvicess. This also 2nables <h: customer to prepace a
tzt<er ard more realistic apprcpriactiol budge+t request £oenm
Congress *o pay for the work. Seco>nd, <he cost accounting
Sys-em Tela-es costs t0 a specific job and makes i< pessible
to establis a "to+al" cos* per uaai< for products and

sezvices. This is essential for amaximum control of ¢os-=s,




developing standard pricing, and projecting accurats cos=
budgets. Because of cost visiblity, the buyer is able %«c be
a critic, which should result in lower unit costs of prclduc-
tion. Fur+her, since the customar pays for the regueszed
services, customers tend to 1limit their request to that
which is actually need2d. Thizi, the ravolvipg £und
provides additional flexibili+y by being free of the
congressicnal appropriation cycle and, <herefore, provides
for respensible and efficient 1local management:. Four+h,
duplicaticn of comparabls facilizies is <reduced +hrough
censolidaticn of similar activiziss ia=o <h2 NIP
czganization, ([Ref. U45].
Depar+mant of Defense Dirzct 7410.4, Regylaticns

ive
Gevezning Indusrrial PFupnd Operazioas, 1lists <+ie following

obhjzctives of Industrial Funds:
7. Provide a more efrective m=zans for con+trolling the
ccsts of goods and servic2s....
2. Create and raccgnize con4ractual c2lationshipSeese
3. ?2rovide...firancial authori+y and flexibility
rsquir2d to prccure and us2 manpcwer, ma+terials and
othar cascurces efiectively;

4, LCpcourage moT

1}

g ¢cross-sarvicing....
5. Suppcrt the performanc? buldgs: corcept by facili-

t

~aving budgeting and reoorting for the costs of ernd
pro0duUCtSe ca

I« is clz2ar as far as <the Department o¢f Defense is
corncernsd, industrial €und accounting is a managemen* +ool.
The ip%ent is <o provide for more effective management
-hrough *he use o0f +he industrial fund customer's funds as
well as those of ¢he industrial fund activities.

A majer limi*aticn imposed on the computer «center when
selacting a chargeback approach is that with NIF funding the
£inancial goal is +o break evan, i.2., NIF ac+ivitise ar2 +o

run ¢n a nonprofi+ basis. Costs ars billed ou*t to customers




(some direct costs, scms irdirsct costs), and irn theory

provides for <otal reimbursemsnt of cos*s incurred. This
means the NIP activity should chazge the cus<omer <th2 same
price as it costs the NIP activity o do the work. The NIF
fund +hen "ravolves" in <+that payment received £from the
cus«cmers zreplenishes thse working capital fund which is
con+inually used ¢o finance operations until payments are
received. The attempt to break 2ven requires rigorous
contrel of ocosts, Lecause if NIF has cost overruas, 3i+
incurs 1losses which is considz2rably diffsrent than Jjust
makinrg a little less profit, as in the case of pfivate
irdus+try. This breakeven requiremance, cos* control, and
cost allocatior is no mean task £o7 any organizazion and is
porantially more difficult for a czomputer center because of
th2 nature of computer operations 3ia a mnul-iprogramming
envircnment and the concomi*ant problem of cost projec<iorn.
Finally, =avan <+hough NIF operatioas for each activiy
ar2 tudge+ed on a "break =ven" basis, Ia reality th=sce are
annual precfits or losses which teaporarily increase oc
dsc-ease *he capital of +«he fund. This is coansidersd in <the
n2x< budget preparation by the NIF ac<ivi+«y and =ra<es are

-~
o
[¢]

adjasted “o bring <+he accumulated >pz2rating result bac
2sro. As a result of Departm2nt 2f Defense (DOD) T<Tate
stabiliza<iocn ac*ions £or NIF activities (see belcw), =he
break 2ven pcin* in operations now occurs at “he end of a
three ysar <c¢ycle, <zather <han a%t <a2 <=nd of each fiscal
yeaz. The three year cycle proavidez for zero gain/loss on a
cumulative tasis [Ref. 46]. Purtaer, rates astablish2d for
NIF

ne

ac-ivities are expzacted to =rzmaia in <ffece for +he
ire fiscal year, azd may be changed only upon approval of

@D

o

he Assistarnt Secre+ary of Defanse (Compt-ollear).
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A. BRATE STABILIZATION AND NIF

1970's
when the economic situation became characterized by rapid

Rate s+tabilization had its g2anesis duzing th

[\

inflation and shortages in petroizum and other matarials.
NIF activities were allowed to adjust their rates upward on
a gquarterly basis <to keesp pace with inflation and cover
their increasing costs. This wvas beneficial <to the NIP
activities in that they could adjust :heir rates four tiames
a year to insure <they operated on a "breakeven" basis,
Howaver, this was not very beneficial to 4he cus“omers who
had tc otrain their funds in *he form of appropriations from
Congc-ess. The end result was that appropriated funds were
used up fas+er than expected and budgetad work was nct being
accomplished irn the same fiscal y=ar &as programmed
[Ref. u7]. This had a direcs affect on flez* readiness and
was embarrassing <¢o the customers who 21ad *o go back <o
CongrTess and reques*t more morney.

Faced with <this situa<ion ard +the knowlsdge <+ha+
Congress vwculd not apprave any chaages in their- funding
syst2m, DOD managercs dstarmined <that their best approach
would be =c have the NIF activitias stabilize <“heir rates
and absorb <=he cost increases or dec-eases through <their
corpus. This concept was called Rate S<+abiliza%ion
{Ref. u4u8].

The Rate S+3abilization program was iaplemenz=ed on July
1, 1975, £for all DOD inrdus=rial funded ac+ivitiszs. Ths
s=ated purpcsa c¢f rate stabilization was *t¢ gJgive custcmers
of YIPF ac+ivities firm prices for 3goods and services prior
to *he fiscal year Ludget process, aad “o maintaia those
prica levels thrcughcu* the year of budget execution.

NAVCOMPT Instrzuction 7600.238 providad amplifyinag
guidance as fallcws:
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covered by the rates, Stabilized rates _submitted by +
activities will be reviewed and aljusted by the Activi<
Group manager, to provide <the "necessaly charges +
offset the "toral prior years_gains_  or loSses <£hereb
achieving zero profit and 1loss ian, the Accunmulate
Operating Rasults Account of the Activity Group. Gains
and losses will normally be fully offset during the year
following ,their cccurtence and will be “reflected
aniformly in the rates of <he Activit Groug. Changed
conditichs rosul+ting from tha Qffice of the ecretarx ?$

"In developing and establishing crates, sach activi:y
will adherz "to the princi le” 5f  alignin ra*tes =0
L3CQVer operating CCsSisS. n activity Should Jevise 3
sufficiept number of _rates_ %o _ensufe that _+the rcacte
systems s a_ reasonable modael of +the actual cost- of
perfcrming the various catergories of work or servicas
he

Y

o

Dafense creview of “"the Activity Group manager's -
Budgets‘ and _changes in tre_cusiymer piograms occurrin
during *the budget Ieview cycle will result in stabilize
ra*es Lbeing _again reviewed and aiditional <changes maile
wvhen apprcpria€e.®

This wculd allow customers subject to annual appropriazions
to budget fcr cost 2scalation and thereby aid ir slovirng the
problen.

Thzrefore, a primary reason far implemen+tirng stabilized
rates a* NIF activities was to bensfit <the custcocmer by
giving them the ability to plan customsr projec*s based ca
known rates rathsr <han estimates. Sacondly, it 2liminazad
the adverse effects c¢f ccst growths *9 the cus*omer during a
fiscal ysar. Annual accoun+s ace preclud=2d by the Office of
Managem=n+t anéd Budget (0MB) from budgating for cocst escala-
tisn. They caa, hcewevar, budge- for s<wabilized NIF razes
which d¢ prcvide for inflation, and th2reby include antica-
pat2d cost 2scala*ion in their annual accoun=: budgets.

Each activity establishes fixed rates which aay be
expressed as costs per man-hour, anan-day, uri+ of ou<put,
uni< of input, or any other manner which best =suits <he
nati1re of *he effort. An activity nay have a single ra%s or
as many <Tates as ares wvarraated. The ac+ivi*y group
command=zzg, such as Commander Naval Sea Systems Command
(COMNAVSEASYSCOM), approves <ha number and kinds of rates <o
be estatlished based on each activity's organiza+ional
struc+*ure, 1iversizy of workload, and other marageman+
considera+«icrs.
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In developing and establishiny rates, each ac<=ivi=zy

adheres to “he principle 5f aligniag rates to recover cper-
ating costs. An activity should 3devise a sufficient aumbar
of ratas to ansure that the rate system is a reasonable
pod21 of the actual cost of performing <he variocus catego-
ries of work 5T services covered by tha rates. S«abilized
rates are submitted by the activities at the ou%set of *he
annual NIF Budget Cycle, which begins approximately 15
mon=hs prior to budget execu+tion. Tha rates are reviewed
and adjusted by *h2 activity group manager “c provide <he
n2cassary changes +o0 offset the <5tal prior year gairs or
losses, ~teraby achieving zarc profit and loss 3in <he

; Accumulated Operating Results Accouat of <he activity group.
! Gains and 1losses will normally be fully offsa+ during the
year follcwing their occurrence aad will be <reflected
uniformly in the ©rates of <«he activity group. Changed
' cocnditions resulting from the Office of <the Secre*ary of
L : Def=nse (0SD) review o5f <+«he activizy grcup managers'
tudgets, and changes 3in the custoasT programs occurring
during “he budgst review «cycle will «result ir stabilized
Ta<t2s being again reviewed and additional changes made when
appropriate. The final stabilized ratss are de+=rmined upon
ccnclusicn <f tha OSD/OMB review.
Ra%23s established in coapliaace with NAVCOMPT
Inszruc=icn 7600.23B dated Jure 6, 1978, and zntitled "“Rate
S«anilizaticn Program for Indus<rially Funded Activities",

azez sxpected %o remain in effesct Zor an entire fiscal yea:
and ar2 used tc bill customers. Ra“e changes during =2
fiscal year are rare and may be maie orly upoen =he approval

0of +he Assistant Secratary of Def2nse (Comp+roller). ¢
Requests for rate «chaages must be made by appropriate

Jus<ifica+icn.

74 :




P

Any variance between stabilized ra=e billings and ac+ual
cos=s bscome profits or losses to the NIF activiey and ace
absorted by the ccrpus. By the time a profit or 1loss is
rz2alized, however, <ths next year's ratss have already bser
established. Consequently, <he initial yeart's profit or
loss is not offset until the establishment of the +hird
years ratss. This extends <+the NIF activiiy's operatioms
from an annual to a cumulative «risanial basis (Ref. #91].

B. RATE STABILIZATICN IMPLICATIONS

While th2se stabilized rates do alleow the user *+o
d2v210p a meaningful budget and reduces administrative and
papsrwoc-k expenses, it places a heavy burden on *he NARDACs
to correctly price their service and properly an+ticipa<e
demard as wesll as +their operating =nvironmen<. It «car
undarmine “he ability of “he NARDAC coammander tc contsol the
financial ©gpcesition of his command by 1limi+iag possible
adjustmants “o0 meet inancial targets <o manipula<“ion of
intarnal overhead functions. Further, 4inaccurate midrange
anticipation 2f inflation, uiility -zt=s, and pay raises may
also place the NARDAC in an urntoward £iscal position.

There ace several other n=gative implications ¢f caze
stapiliza«icn and NIF rha* must b2 anticipar=2d by +he
activity commnder. Corsider, for =2xamplz tha* in crder fo:
«hs ac+tual FY 1984 NIF rates =0 be coasis=ten« with the eszi-
mates contained in “he Presidenz's FY 1984 Budge+<, ~he orig-
izal rates proposed Lty +he NIF ac+=ivities (in <hs May 1982
timeframe) have “o be mcdifizd <+o iacorpera=e changes made
by <he Ac=ivity Grouf managars, NAVCOMPT, aad DOD. This
update iIs acrmally accomplished in the early spring of <=he
nex+< yesar. Consequently, NIF PY 1384 stapilized rztes will

be arnournced <o NIP 1local customers during “he pericd of
April/May 1983, Since Navy customer budg2ts are priced €from




the "bottom up" in +he budget process, it is interesting =¢
note that the NIF rates (for th2 Pcesident's Budget €iscal

e ot

y2ar) are not availabls <to NIF customers at the <*ime of
preparatiorn of the President's Buiget. Rather they are
actually available a year later, in time for the construc-
tion of +he appcrtionment year column of the rnext year's
President's Budget (the fiscal y=zar 1984 cclumn of the
] fiscal year 1985 President's Budget) [Ref. 50]. In effect,
although the program stabilizes ratass almost =wo years ahead
of =ime, i+ is actually happening about a yesar la<%er thar

a
would be necsssary *“o accomplish i:ts goals a* the local

o

activity customer level.

Ancther vrTate stabilization dimplication centers azcund
the quastien of whether rates should b2 naticnal or
rsgicnal. That is, given +that NIF rates are stabilizad,
does it mak= sense that many diffsrent NIF activities would
havas diffe-ent stablilized ra<es for z=he same s=rvice? This

i=uation curcantly exists for each NIF activity within an
Activity Group and for «common servicas availabla: Zrom
rum2-¢us grcups. It exists becaus2 c¢f two basic reasons:
1. Local NIF ac<ivities build <heir ra<tes based ¢n local
ccsts (which are zegiornal).

rh

2. Differant Ac=iviiy Groups have differsnt £factors

; buil+ in%0 <heir ra<%es to =Iz2coup/raturn lcsses or
! prcfits <o achisva <the z=-o accumula*ed cperating
cssul+ts objective [Ref. 51].
Thiz is an implication of majer concern to a NARDAC
Ccmmanding Officer who bescause of inefficiencies from o¢bso-
le<s equipment, or excassive utility costs vis-a-vis o-her
"competitiva" NARDACS, can £ind hims21f in +he unenviable
positicn c¢f charging a £ar higher rat2 for similar services
that a con-emporary located eleswher2 who is bla2ssed with

newer equipment and wmcze favorable utili<y chargas.
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Perhaps most ZImportantly is -=he not so subtle impac=
that rate stabilizaticn can have on the NIF activity finan-
cial structure. The essence of rate stabilization is <ha¢
annual rates are set for the entire fiscal y=zar. The combi-
nation of rat2 stabiliza+ion and NIF budgeting has created a
sitnation wherein rates are set one *O0 two y=ars in advance
of actual exscution, and whsrein the rates ul<timately
charged, represent mcdifica*ions by <he NIF Aczivity Gzoup
Manager, NAVCOOMPT, and OSD, <to those submitz2d by the indi-
vidual NIF ac<ivity. As a consequance, 3individual NIF
ac*ivity commanders have lost th2 ability =zo direc<tly deter-
mine or change stabilized rates oace a flaw has bszen
cbszrved in execution. In poirn+ of fact, NIF activitiss are
told what factors tc 2mploy in th2 construc+ion ard subse-
quen+t modification of rates prior > their execution.

This hkas resulted in a <wather substantia loss in
autoncmy on the part of the NIP ac<ivities in that they are
no long2r in coatrol of the inflow of resources =0 <+hszir
command and consequently cananot ia a major sense, contzol
positively the value 9f prcfi+t or loss €for a particular
pecicd o>r their cash balancs. Sipzz YNIP activity commandsrs
hav2 (in part) Dbeen evaluated by <their superiors on =the
basis <f «he finaacial posizisan 5f <heir individual NIF
activitizss, <zhey hava <ended ¢to view -ate stabiliza+ion as
precipizatiag a loss of <he opreviously =njoyed NIF dz=cen-
<ralized 2u-onomy. This is, ra%ts s=abilizaticn has imposed
a degr2e ¢f cenatralized conizol over a portion cf <heir
cperation which is 2mployed in +h2ir individual =valuaticn.
Prom a performance measurament perspac*ive, =he Dbasis for
measursment must extend over a thiz2e yesar period, sirce a
NIF activi<y c-~mmander wilil be diiibera<ely sustaining
"losses™ corz y2a- ¢ 0offs2t the "profits" of ancther, and
vicz-varsa. The valuz of such a long-term performance
m2asuremernt vehicle is ques+ticnable, a2specially when

77




considered in 1light of <he activity commander's resla<ivszly
shor+t tour length.

This situation tends 5 send cather poor messages tc the
individual NIP activiiies in relazion <o responsibili-y for
NIP financial operatioms. There are real questions as <o
what acticns are expected relativa to runring a* a loss or
in a negative cash posi+ion. NIF activities have resp
differently *o negative profit o- cash positions, either
sneaking in rate increasss or sp=2eding up billings <o ob+a
a one-time increase to th2ir cash bazlaacs. Obvicusly, unap-
proved Zate incc2asas or continuous rapid billings fcr small
amounts of cash are unproductive ia +tas big pic=urs.

Finally, rate stabiliza*icn may +ead =0 obscure the true
costs of cperations ¢cn a short ==2ra basis. For example, if
increases in fuel and utility costs ar2 no: passed ¢cn to the

tome

customer due *o stabilized rates, <h2z customer has ro finan-
cial mc=ivation to ccrserve en2rgy.

The essznce of the problem with ra<=z s=abilizaticn is
+hat the Navy 1is a<+2mpting <%0 «centrally con*rel scme
aspects 0f ths opera%ion while func<tiosniag in & decentral-
ized financial struc*ursz. In c-ier to achisve 2 highner
measure of control over liguidi4y, ~he Navy will have <o
either -e“urn to d2cen+c-alized cpzrations 0f <h2 past o
mcva <towards jyreater can*-alizazica axd pechaps &barden the

current irancial s*ructuce which 3 activizy orien=ed,

s
Such a csntralizaticen aad chaazs in NIF accountiag irn<wro-
duces a whcle rpew specvrum of aarnagsmsnt and €£inancial
con-rcl implications which would bz Juize difficult €or =he
Navy to scr« cut [Ref. 52].

From th2 discussion abova it s2ems obvious that the
current contIol system has been hur*t by =rsat2 stabilizazion
and it zhould be abandoned as a concept whica has served its
pucpose and should ke done away with in these more predic-
table eccnomic +imes.




C. NIF ACCOUNTING SYSTEM

Both the NIP budgets and the =sxecution reports ara in
[}

- |
l"

the format »>f balance shee*s, income statemen*s, and

selacted statistics. A simplified balance sheet format is

Asse:s Liabzlitizs
Cash Accounts Payapls
Accounts Receivable Accrued Expenses
Werk-in-Frogress Advances f-om Cus“omers

Prepaeid Expenses

Equipment/Land
Qwner's Equizy
Corcpus
N2+ Cepi%ziizatin:o
] Equity Rsaserves
' Accumulat2d Operating Resulis

Piqure 4.2 Typical NIF Balanc2 Sheet.

preszated in Figure 4.2. As can be se=an, <he NIF carriss

e e A een

+he more cr less ncrmal ass2= accounts 2acounctsred in 2
ar 1981,
NAVCOMPT directed all NIF ac=ivi<ies 2o capi<alize in<o <he

balance sheat. However, at “he end of fiscal ye

NIP “hz book value of all 1land, =3s3juipmen=, OT c*ther €ixed
asse2ts. This capitaliza+<ion se<t th2 stage for the inclusion
cf depreciation charges in FY 1982 s=abilized rates and

authoriza*icn of NIF procuremen= cf fixed asse+s (commzncing
in FY 1983). Prior to PY 1983, NIF fixed assats wese
€:aanced dicectly hy procurenent appropriia<ions ard "lcaned"

R e ey ey ey —
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t0 -he NIF for use without charge [Ref. 53]. Althocugh +his
capitalization <concept makes sensz from an sconomic and
acccurting perspective, it complicates the developmen= of 3
chargeback algorithm and removes some of +the builx in advan-
+tage tha<+ NARDAC's had over other computer servics facili-
tiss. Further, +here coculd be a very =r=sal preblam
capi+talizing some of “he NARDAC's obsolete =zquipments; i+
could -=xaccerba*e price disparitiss betw=2en <rsspective
NARDAC*'s for similar services; arnd i< will force managemen*
to addrzss +*h2 issus of whether or 210t scfiwarsz ard da=za-
tases are capital assects. Carcainly, if software and
recovery or maintenanca cf a databas2 is accomplished with
NIF £unds, then *he da+abase should be considered as an
assat. If *his is <4h= case ther <hs grea“er prcblen of
valua*icn and a2xpected 1life cf the database must be deter-
minsd i€ +his asszst Is *+o be properly dspr=2ciz<=d agnd
sxpsnsad.

The major 1liabili«izss of =he NIF are qui<z similar =c
*hose ¢f a business; accounts payablz and accrued expensss.
Th2 oprincipls accrued =xpens2s 12 =he NIF ace {fcr wages
cwed, leave due *o employsss, and otaez (rssul%ing f-om
coaz=rac=ual rzla+<ionshkips oa*tsidz =hs NIF

)
Th: owner's <equizy sz=ctior of thz bala
?

main acccun<s. The corpus accouat =3zpresen=s “he curcent
balance of +he ini<ial capi+alizaticn 5% “he NIF,. The nz<«
capitaliza*icn account 15 the owner's =2quity offsetr Ior <he
valuae of £ixed assets which were capitalized comma2ncirg in
fiscal year 1982, The accumula<2d oparating =resul=s and
equity rsservas accounts ar2 employed ia 2 "pro-forama" sernss
to 4rivs NIF cash inflows greater/lesser than cos<s. Th2
accumulated operating rasulss account is similar to <h2
r3*ained zarnings accour= in a business and rsccrds +he ne=
prcsit or lcss of the NIF since izs incsptior. As no=ed,
“n2 NIP has 2 no-profit sbjsceive +«hus, NIF rates €£or FPY
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1984, for zxample, would be se* =2qual “o fiscal yszar 1984
costs plus/minus the required incr2ass/decrease necsssacy o
pcoduce zero accumulated operating resul<s a+ the end ¢f <he
kudget y=ar's prcgram.

Pricr tc fiscal year 1982 tha NIF operated nunder the
assunp*ion that if accumulated opsrating results were zaro,
the cash balance would be acceptablz. In &ffact <he NIF 4id
nct have a cash otjective iacorpocrated in<o its ra%e
Commsncing vwith fiscai year 1982, coincident with
imaperding policy change in fiscal y2a: 1983 +<c zllow NIF
procur2 i=s own fixed assets with NIF —resources, a
"equity =zeserves" was =sstablish®3d o allow 4“hs NIF =<
2xecuta a cash objec%tive in i=zs rates. Budgetsd iacrea
er decreases in *his acccunt in <he Prassident's Budgex, 1li
+h2 accunula+esd operazin results accouns, <can bs u
d-ive budge* year rates which ars greater ¢r lasser <han

g

cos=s and conssquen*tly increas: or decrzase the cash accouns

w

talaacs.
The ipceme statement (S2¢ Pigurs 4.3) =mployed i <khse
(=3

NIF car ke viewzd as having <hre

e e

Pigurs 4.3 Sasic NIF Incoa2 Statement.
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D. COSTS OF AN INDUSTRIAL PUND

Costs +end to be ca=ergorized in NIF rT2p0r*s either by
thzir origin (pecsonn=2l, awmaterizl, contrac%s, o<+her) o:

pplication (dirsc:, prcduction overhead,

o
O W

rtant ©0 no*e thnat “he costs az=*r-ibu+ed
VIF activi<y may nct =c-eally t©spressn: tia
of <he NIP aczivisy.

2 onnel azs dirszctly
firanced by =<h propriaticn and =hus
1

<.
“ ars rot dirsct

As a consegquence, <the
NIF budge+ 2and ¥ n

v
s 3jram 3Ze n3c 4irac¢+ly -cela==& back o the NIF. Pricr <=¢
FY 1983, =he <cs<s o< Zavestm=nt iz:ms 1 suppor+ of %*hs NIF
{bu-ldirngs, 2guipomens, 2wc.), W23 Dboonez diractly by
procuremsent 2pprapciaticas ané "dcna<=4" <o <the NIF. A
consegu=nc2, DO 2

in “he NIF charges <«

g
o]

c DO
th2sz costs are now financed by =2 NIPF and pass=2d4d on <¢c ¥
o

cus=cme-s +«hrough ths ¢os<c mechanism of daprecia<ion.

82

i




Irn certain instances, <he mission of NIF activizies
includes functions which are =not dir=ctly related <o <he
industrial process in suppdort of NIF customers. Functiorns,
such as milizary support or maintenance of *e2st ranges, have
keen included in the mission of “r= NIF activity for manage-
m2n+t contzol bu+ are financed by <h2 NIF activi‘y's parant
command (normally %“he Ac+«ivi+y Group Coammandser Zather than
<he NIF activizy's cus*omers. Ger2rally such cos*ts would ke

+w-ibuted <o gereral and administ-ative cverhead by irputs
consumed and <+hen ‘"zerced ou=" by zths applica*ion of

rasources frzona +he relat2d par=n+t command.

3. Cgs: Acccunting Hithirn the NIF

The accounting system zmployzd by ths NIF feazures
double-ent-y bockkzering, accrual accounzing, intecnal
conzrel «cvsr all +“ransactiors, 2nd intsgrazion of «cos+
accounting records with the gsneral lsdger accounts. Tha
specific de=ails £cr 2 par=zwiculzc- NIF activiey vary

e ¢f acwivity, 2and are =e=pellsd cut in

acccrding o the tYyEp
“hs appropriat:s (activi-y group) NAVCOMPT handbcck £o2z <he
ac=ivity inval
Tz carzain “radi<cionally r=sgquirsd (intszcnal)
ccntrols a+ all NIF ac=ivitizss:
mates and con+trols Z2- @moritoring cos=s - 4o

preclud2 ccosts from exceedin thz amounts authorized on
cus-cmer orders,

Acccunting Controis - <o orove the accucacy and
propriety of “-ansac+icns and accounting tscozds,

Budge<+ary Controls - whic Tagquice that <he financial
plan and accuaulation »f acetual 4ata be on %he same basis.
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Whern 3 customer order is veceived by a NIF activiwy,
i< is assigned a unique job order (or jcb ordsrs), to which
all werk is charged. Coests ars accuaulatad and cus=comer
billings are made on *hs basis of 2hsse job ordzrs. As is
shown in Figure 8.4 <here are esseatially thres <typss of
cos=s.

Ciract costs (labor, 1labor acceleration, ma+erial,

construction costs, etc.) ar=2 charged dirzctly to the job
ord=r as wock perfcrmed. Prcdiuction overkead costs (s

ll)

r-
vision, contract admiais*ration, 2tc.) ar=s distribut g}
each jeb c¢rder by use of a pradscterained -ate within <he

cosz cen*sI. General 2and Admiaistra<ive overhead costs
(ranagement, comptroller, «civilian parsonnel offics, e=c.)

Y

as2 disvribut2d *o0 a job order by “hke us2s cf a prede<ermine
rate which is actually based on ths budgeted ou=put of <he
entire NIF activity (ell cost csnta2:zs).

Cverh=ad is applied to 2ach c¢ost cen*er &s shown in
Figure 4.5. All production overhead costs <£0r the cos:
cen~er for ths upcoming p2riod ars 2stimated arnd totaled.
This =ctal is <hen divided by ths budqeted direct labor
hours tha* will be incucr=2d wi=zhin <h2 cos*% cen<er, giving

*ae production cverhead r24e for- s Cost centzrT, Gsrneral
and Adminis=zative (G nd A) ovzchead costs are ss+ima=ed
and =tct21ed for all c¢ost cenzezss <f <he NIF aczi

S

vizy. The
+o=al G and A overh=2ad costs zze divid2d by zhe =otal

of budg=2t=d dizect labor hours available fer all ¢h:s produc-
*iv2 cos* centars, giving <he G 2a1d A overhzad ra-e. For
each ccs* center, the preda+srminzd ovz-hsad -a<2 is the sam
¢cf the <cst cz2nter prcduction ovaerhead rate ard <he 5 2nd A
cverhe rate.

The predstermined overhs2d rate is then applied to
each ac+ual dicec+ 1labor hour werkai, rasul+ing in <he
applied overhzad, which is comparz2d <o the 2c¢tual cverhead.
Tha diffzrercs between <a2 applied and <he 2c=ual overhead
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Charged
Direct Costs =------ Direc:tly =~=~-=---
T Job
Production Applied 3y
Cverhead <~-—-=----preda2terminzd---=-|-- Job Ori2r
Ra<2s *o Job Cost Rscords

Based on Inputs

Applied By
G azd A Overhead --Predeternir2j-----

Rare Tc Job

Based on Izputs

Figure 4.4 ¥IF Job Order Cost Basis.

' is accunpula+sd as 2an ovarhead varianca2, aad can be <=he

scurzce ¢cf & measure of profit or 1loss fecr <he accournting

‘ period Involvad. These variances r2 conrsidered when nex:
‘ recompu*ing ths rredezermined ovarhzad racsas.
Bas2d wupon NAVCOMPT's guidance, some functional

acrtivities are considsarzd as servic2 csnters.

LR

e h e

ar2as ¢i NIF
{ . - . . : .

These functional areas (like ianteraal da%a processing) aciu~
+their

cther cost ce2nters in <the accomplishman: of eir

’ ally secve &zl
! tasks. The budge4ed costs of <h2ss seczvice centers ars

(like overhzad) allccatzd tc the ra2spac=ive CosS* certers as
As <+th2 G arnd A ovarh2ad arza,

gzo2duction cverhead ccsts.
likely *o be

the actual costs of thes2 service centars arce
: at variance with <hcse budgeted and distribuczd; conse-
; quen*tly, <+hes2 service-czn<er cost variances can be viewed
* a5 ccntribueing %o <the profit or 1loss cf the NIP activisy

(Ref. 55].
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Budgeteg pcod.
G and A Overhead

Preds+ermined Ac*ual dirscs: ) .
rate/direct X labor hcucs = Applizd Overhsad
latcr hour

Apol:ied _ Actual _= Ovar/Undacz
cvérhead cvsrh2ad Applied Overhead

Figure 4.5 Application of Overhead.

4. NIP Charges zc Custome:s
There az2 *hree main apptoaches =zmployed by =h=s NIF
in charging; cost reimbursabls, predsterained -a+tes, and
£ixed price. All <+hrees o thes2 approaches havs <heir

g as
essence =he idea of recovering costs ilacurred in suppor* cf
a customer's osrder., Th2 diffsrences be-ween zhe <=h

in the areas of adhering to previsusly budgared sszi
+he “ime horizon £for returning/rscouping past profits/
and +he degree ~f motiva*iocn to +ths NIF aczivity =e¢

COS~Se.
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The cost reimbursablz app-oach 2ssen+tially invclves

accumulating diract and indicz2ct costs in such a manansr as
to allow charging these costs to a custonmar, SincCe <hs
advent of rate stabiliza<ion, *this approach has been for the
most part limited +to mac2rial coasumed <in a Jjob o for
contracts issued in support of a particular customar's
crder. While this approach has fallen into & @measure of
disuse, as a result of cate stabilization, i+ is still
widaly used in%ernally by NIF activitiss to view pe-formance
on individual Jobs, and when previiding cartain werk for
non-DOD =2ntities (ir such cases billings would includs
racovery ¢f *“he governmant's cost for ailizary parsornnel,
re-icema2n:, and asszts us24).

The pradztermined rate approach generally involves
charging customers a press2t hoursly, daily, or monthly cats
for services rendered. 1Irn many casss thae predetsrained rate
ircludss a factor which is ir<=2nded *o <rCeturn/recoup budg-

K e-ed profits or losses (from previous periods) s¢ as %o 1
5 ' allow the NIF activity (or activi*y group) to Teturn =0 z2ro
4 accumulatsd opzratiag results at thz =2nd of +he fiscal year
(as budge+ed). Today, predetzrmized ca*tes In *
stabiliz=zd nrazes, are +*he mos: comaorn. o9f the <three
approaches employad in chargiang NIF customers.
i A rixed prica custcasr iavolves +“ha agrsemesnt
5 tet4cen a NIF activity and i1<3 cuszom2r to perform spacifi
| wotk for a specific ix2d price. These customer o=
noraally 3vclve f-om either +he cost r2imbursable or predet-
ermined ra*e approaches as a consequeace of =n2
ketween “he customer arnd the NIF acxivivy. In <+hes past,
thgse sor+ of agreements have ¢endsd to be rsgotia+ted whan a
pcaticular customer crder was a12ar tLifty percent complation,
and would provids the basis for firm obligaticns on the part
| c¢f <ha2 customer, and *he opportunity to benefi: fzom gcod
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Ckarges to customers via these three approaches ca:n
be viewed 2s having been sither bassd on inpits =c o=
outputs cf the process. Inpuzs wdiuld include such factors
as hours worked or ma<terial <consuaed while outputs would be
the prcducts or ssrvices produc=d. Gzaerally speaking, cost
‘ raimbursakle orders are normally priced based on inputs,
‘ ) fixed price orders are normally based wupon outputs, and
predetermined -ates could be based upon sither the inpu*s or

ouzputs of a process {Ref. 56].




V. ISPLEMENTATION OF A CHARGEBACK SYSTEM

A. TINPLICATIONS OF A CHARGEBACK SYSTENM

The his+ery of chargsback systams, its relatioanship to
+h2 definsd organizational control system, and ssveral of
+the mcre important and controvarsial extensions such as cost
recovery vs bprofit cenr2r, priciag aad +the alloca<ion of
ccmputer c-esoucces, charging for sys+tems and programmizng,
etc., have bsen addresszd. In addi-ion, =ke obijectives,
reasons, and standards pertinent tc chargeback systems have
keen Lbtriefly reviawed along with i+ts advan<aqes and disad-
vantages, Finally, the concepe of chargeback f£rom a microe-
ccncmic framework was rsaviewad and 2 close look a% “he NIF
funding proccsss was conducted. Prisr <to rzcommending a
chargeback methodology, a brisf discussion cf some o0f ths
mor2 subtle implications of a charjysback sysztam is in czder.

Firs+, if a chargsback systzm is din=roduced afzer
compuiter operations havs Lbeen implamentaed, *“he atititudes of
the user aad the previdar of compu=zer services may change
toward one another. Thz DP manager who was o2nce a ccllagus
is cast in the role of an external suppliar wi+th his own
financial “z2rgets and his own marketing stratagy [Ref, 57).

Secondly, charges £or inte2raal computer services will
normaliy taks the form of a paper transfer f-om one depart-
ment +¢ ano*her., The reali:y of such zrausactions is often
called into ques=ion par+<icularcly i< the acccurting baccmes
at all ccmplicatad. Th2 transfer o¢f such notational meorey
can also provoke extrams attitudes in w@managecs when +he
management as a vhole 1loses sight of the +*ztue object of
thase acccunting exercises, which is to reflect respensi-
bili~y [Ref. 58). As a ccrcllacty, responsibili*y reflection

e mmm
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2s diminshed if :intaragency *+-ansfer of funds are +trea%ed as
less real than transfers of fuads ouzside the agency.

Third, there will almost c2rtainly be a tempiz+icn for
some users <0 try to reat the system, a prac=ice tha* should
ke heavily discouraged [Ref. 59] and may -equire redesigning
¢z fine-tuning the ccntrol systaam.

Fourth, although the chargeback system effesctively *akes
the responsibili«y fcr asse2ssing ths value of a projec< away

Tom the DP organization, it still has <c assess the r2al-
istic lif2 of a prcject if i<s budget 1is =o make sense.
Such an assessment often involvss political factors and can
thus be difficult [Ref. 60].

Fif-h, <there are a number of situations tha= affact

computer services as 2 whole, which arz difficul- +c

chargecut. If for 4instance, it is +*hought <tha< <he
throughput ¢f an installazion can b2 iacreased by scme judi-
cilous tuning, who will vay for <he cost of measuriag asznd

tuning the system [Ref. 61]2? Prcm 3 larger parspective, who
will pay *he czost of a major sys+t2a conversion?

Sixth, 4in <%eras of rzatz fluctua+tions, any short-+=rm
pricing stra*2gy *ha+ allocates all cos<s <tc <=hs ussr will
fluctuaze ccnsid=erably with a negazivs impac* on the user's
bility <tc budget. This precblem zan be eased by wusing a

[\

longer frame ( one yzar, €for 2xamp.e) £for cemputing chargs
Iates. Further, evary change In the ccnfigurarion cequirss
a na2w pricing schems, =zce-2duca*tion 2% <the users, and reail-
jus<men= of the strategy for farmizg out jobs.

4 £final implica<ion has <o do wi= th2 capacity/price
relationship #here <hs curren% charg2cutz cats depends on the
frac+ion c¢f *the capacity of <hs compu<er system used, As
demand increases, +he fraction cf capaciz used incresases
causing rates to drop; and lower ratss induce iacreases in
demand until total capaci:y is us=zd. The oppcsite is <zue
for a reduc=ion in dsmand; <ra2duced dzmand l2ads t0 less use




—— e b e

-

-

ard a higher chargecut rate. Th2 higher chargecut raze
drives some users awvay, rasulcing in lower capacity u+til:iza-
tion and a still higher rate. Heace, a low use-high ra%e
spiral develops, which is precisely wha*t <the organization
does not warnt. Therefore, central coatrol of some computar
applications could affect a better use of the <computer
rssource, although some degree of dzscentralization is
desirable.

With <+hese implications as a cautionacy backdrop, a
simple methodrlogical procedur2 £or implemen<ing a chacge-
back system will be proposed.

B. OVERVIER

ot
D

h
P

William Saanders suggests a sevan sStep process for
implementation of a chargeback system [Ref. 62]. Ths st

m
n

ara:
Devalop a DP depar+mant budgzat.
Decids which resources will be ameasured and cos+eld.

stimate maximum and anticipa+t2d wuse lavels for =ach

W N -
L ] L[] [}
t

(2]
W

source.
4. Decompsse budget 2nd allocate to cost pools.
S. Calculate rescurce use rates.

6 Select urit cesting or Iesouczc: metnod as basis for

rh

charging.
7. Devalop unit <ratas for applications if unit costing
has been selac+ad as <the chargiag basis.
These steps >utline a straightfczward appronach to Iiaple-
msnting a chargeback system and shsuld h2lp <o simplify <he
izplementation process. The following sectiors amplify
+hese steprs and include additional information which may be
per=ineat t» their use by a NARDAC.
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C. SEVEN STEPS TO INPLEMENTATION
1. Developing 2 Budgs:

Since NARDAC operates as a NIF funded ac=ivity, cthe
objsct cf a chargeback system is cost recovery. 1Ia order to
establish prices that will allow f>or the recovery cf cos=s,
a budgez or expenditure plan for <the yeaz must be developed
so ~hat projected costs can be Zdentified. 1In small organi-
zations, or within data processing divisions c¢f an corganiza-
tion, a single budgetr plan wouid b2 ad:guacze. In lazge
organizations, how=2ver, <the chargeback syst2m can be devzl-
cped more easily if separa*te budgets ars prepared for =zach
func*ional area [Ref. 63). Within zach funcsional arsa, <*he
budget is then brokan down into various cost catagoriss.

Tha NARDAC chargeback system wmust conform 2 GAO,
OMB and N¥Navy guidelines on accouating £for ADP costs. GAO
guidelines state tha+t "all significant elements of ccs=
dirzctly related =0 acgquic-iag compuzers and associazzd
ass=2<s ard +o performing data processing func+<ions should be
collected ard accoun<ed for in ways useful Zor managensrnt,
tudgeting, and extsrnal csporting. Orgzaizational boundries
and differerces in <£finarcing wmethods should not prevent
zzasonabls compila“icn of all ADP-resla-ed expensa2s iz cost

accounts™. Accordiag %2 GAD, the following catagcoies !
constitut: full cost: {[Ref. 64)]

R

1. "Personael. Salaries and fringe benefits fo:z
civilian and m:ili ta'y personnel whe per-form_and
panajye ADP funct ons. ADP-related custodial
servicas, securit builiing maintenanc2, and
corztact managemsnZ. i

2. LQUlpmeat. Noaracurring expend*turas for acqui
ition and recurring cost £9- ren*tal, lzasing
and, dag&ec-atzon Q computa2rs and assoc*atea
online and offline ADP equipm2nt.

3. computecx Scfiwara. Nonrecursing expendituces
: for  acquisitison, _aznd conversion_aad recurcin
°xgenses for rent al, la2asi nq, and depreciation »of
ypes of s>f4¢wara2 -- ‘operating, mul%’ pur-
poee, and apglication.




{ 4. Space Occupancy. Funded and uniuynded costs fcr:
, (2) ren+tal, ledss, and dapreciaticn of buildirngs
aand gansral office uraituce; b byilildifg
nai n*eqanc (¢} r=gqular talephone sarvice angd
utilicties; and  (4d) custodia services -and
security.
5. Supp ies. BExpenditures <foz “oncagl al office
suop Tes and gensral-purposeé and special-pucpcse

a processing materials.

6. Intra-Agency Services and Ovarhead. The costs
534 normal agancy =ugEort snrv1ces and cverhzad
eitharz ille€d or ocaza2d, ard +he cos=s of
cent;al manag ment, policy, and opr-ocuzamen<
services.

7. ¢Ccn+cac+ed =°rv*~°s. Any cf <he abovs services

if prccuered contractually.”?

Acccrdiing ¢o GAOQ, all dirsct and izdirect cosus
ated wictn th2 cperation of an ADP £facility should be
iden+ified and reported. GAO sta%ed tha+t accounting for
depreciation 92f£ ADP assets is <vsquired <o obrain full rceim-
ment o0f cos*ts and is impor«ant for marag=zmen+t users whe

need <c know the full cost of ADP ssrvices [Ref. 65].
OMB appears *o agrz2e wi+h the GAO guidelines. OoMB

issied a drafs cizcular in 1979, =2nti«led "Cost Accountirg,
Cos< Rezove:s and Inter-Agancy Sazriag of Mul+i-User Data
Processing Facilities", to establish policies for federal
_ agenciss to account for the full cost of ADP facilities and
i T2ccvery of <hos2 <c¢csts by cha-giag ta2 us2r crganizazioas
] f for the services provided. This ciccular s<ated <=ha+ agen-

o

3 j cies wculd sharze ADP facilitias and wnat the provider of the

services shall ob%ain ".,..r=2imburssasnt £cz the £full costs

H

¢f previding secvicas" (Ref. 66]. In ar undazed meamorandunm
¢ +*he Assistant Secretary of Defense, ~“he Assiszant
Secretary of <he Navy stated <ha< "... the Navy concurs
gen2rally with +he concepts con=aiaxzd in <he OMB ci:zcular."

L With the abcve guidelinss in aiad, “h¢ budgeracy

st-ucture for NARDAC can be €formulacad. Examples of fuac-
=ional areas *ha+- can b2 g+ilized f£for <che budge* braakdlown
ace;




1. Production Corntrzol. Personnel, 2quipmer+, zn

3
facilities associated with th2 overall con:tzosl =znd
maragemen* of production. :

2. Ccmputer Processing. Perscnnel, <quipmen-=, and
facilities associated with th2 actual ©processing of
jobs (i.e., ccmputer operators).

3. Data Entry. Personnel, eguipment, and fac
associated with entry of user Jdata into <he sys
~ranslaticn of da*2 <0 an =n+trcy mediam
punching, en<2aring writ<isn da=a via <wermiral, =2+%c.).

4. Technical Suppcr=. Persornnel, equipamert, 2néd facil-
ities associa*ed wi*h <ztechnically supocr=ing <hs
systsm (i.e., technicians, rspairmern).

5. Systsms and Programaing. Parsonnel, equipment, and
facilities associated wich syst=ms analysis, design,
and programming.

6. Adminis<rative Services. Personnel, equipmen<, angd

ities associa*ed with tae adminis<ra<ive support
of the system (i.s., secratariss, Janitorial s=aif,
2<Ce) e
Within <ach cof these azzas th® budge: would <hen ke divided
int> th=s categories cutlined by GAO.

2. Decidiag #which ssouzcss 22 Msasaz:z and Cos:

Devzloping a chargeback 3ystam 3is an =svolu=zicnary
process in <hat the systzm originaily developed will change
over *imz as th2 computar system 2volves and <+he Cajuize-
msnts placed on “ha charging systam chaxnge. One =lemen*
tha< changes of<“en is *he resouzcss =hat 2aze charged for.
The iri=ial choice of chargeback -2sources must be nade as
judiciously as possikle in order to zeduce <he charngss

required in <he furure. This, howaver, will never <liainate
«ne read for future changes.
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Scme believe that i+ is b2st to charge for anything

£

that c¢21 ke measured. What can bs measured depends on
type c¢f measurement EpIocess, (L2, hac-dwaze oz soitwara)
and on +<he chargeback package selected.

Bereficial National Life Insurance Coampary, New
York, uses JARS (Jcb Accounting Report Systenm, Johkason
Systems, Inc.) to charge for all resources, =righ< down to
pap2r. Leeds & Northrup Company, utilize Comput-A-Charges on
thsir IBM systen. Th2 packag=2 is wutilized to <calculats
amounts of rssources used such as CPU time i1 saconds, lines
printed, <cards read and punchagd, taps I/0's , and disk
I/0's. Charges are als> compu+zd for CRTs, modems and
p2rsonrnel. They utilize a separazé manuzl system for
pcegrammers and analysts [Ref. 67]. The JABS syst=2m, (Job
Arnalysis and Billing Systenm) is tilized by <he VNaval
Postgraduate School, Mon<=rey, Califor:nia. I- is a highly
scphisticated job accountiang and rspor=ing system for 0S, VS
and MVS data centers. As statad in the System Rzfarernce
Libzary, "... it fproduces manag2aam=snz, accouna*iang and dob
analysis reports with bo<h tha s:tructuze and conz
required ¢o meet most any ussrs n2:ds and provides for the
allocation of data processing cost, accuratly and equizably"
(Ref. 68].

Jan Snyders, i2 two acticles wriztan for Compuze:

Decisions magazine, lists ovar 20 diffsrent chargeback sof*-
wvarsz systems “hat are availabla. According to Scyders,
"...+his is o9nly a sampler..." of <the packages +tha= ars

commercially available today [Ref. 69, 70].

Alttough i+ is not necessacily a good approaca tc
charge for whatever can pe measured, soma2times 2 rescurcz is
included in the char-geback scheme for no bzat:ter reason.

In ch>osing which rescurces <o include, i< is bes*
to ask what the result would be if <hs particular item wers
excluded. If the «resul<s of 2xclusion were +“hat iancorrect
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prices would result and uziform alloca=zion of cost weculd no=
b2 possible *hen it is probably best to include *he rescurcs
in “he chargeback systen. -

One of ¢he goals of a chargsback system is <o chazgs
the uysars uniformly fcr the services provided. It is also a
goal to keep the system siample enough tc be undsrstzndable.
Table I ccntains a list of resources and a suggested unit of
measure for each. It is no+ an all-inclusive 1list but is

o
Ww

intended to show a representitive sampling of what might
inciuded in +he chargeback systen.

3. Estzmting Resource Usz Leval

(1]

There are basicly =wo methods of es¢imating use
l=vels. Either anticipated actual usage or the maximpum
possibls usage level. Estiaating us2 levels is also 2
pr2liminary step to sezting actual prices for rssources. a
chargeback system based on charging <£fcr use of «r2scurcs
units depends on the accuracy of usags predic=ions.

The philcsophy of set+ting rat=2s bas2d on an<icipated
actual use is to have 2ach of thz rasources <£ully racover
¢os=s on <h2 Dbasis of the amount ¢f use it received.
Significant saif+s in utilizazion will cause a shif* in cos:
rzcovery and, tharefer2, require an adjustment “o the rate
schedule +c avoid <chazgingy Too much or <00 little, It
should be sxpacted <hat ussr will b2 sensi-zive to rssource
utilizaticn by cthers since chacges caused by one
eff3ct charges +to all users. FPor =2xampls, if +there is
exca

n

s capacity ia +hes systznm, implementa+ior c¢f 2 new
sys=<em wculé rteduc2 +he unit ra<es and the curren= us

costs, since utilization woulld iacrease while ccsts to be
cecoverad remains fairly £i xed. Howzavar, if a user 3drops
cut, +*hose remaining would =sach hava to share a greater

pcr=icn of +the %“ctal costs.

96




e — - .

Resoyrce
RIocessing chardes
CEU

Vir+<ual Storage

I/0 Disk

I/0 Tape

Sgooling
Pazzpheral Devices
Tage Mounts

Card Reading

Card Punching
Prin+ing

Supplies

Iims shazing
Terminal Messages
Public Dial

Eixsd Chacges
Dedicated Disk

Tape Storage
Datz En*ry Sorvices

Sys-<ms Analysis
and Programming

TABLE I
Resources and Units of Measuresent

CPU Hour

Kilobyte Hours
Operations (Thousa
1/0
1000 Rscoris

Per Mount:

1000 Cacds
1000 Cards
1000 Lines
Per Uni+

- T dn

1000 M2ssages

One Hcur Connect

Millinsn Characters
Ycach

Oae
per
One Tapz per

Opera<or Hours

Programmez/Analys< Hours

Opsra*tions (Thousands)

nds)

(Bytes)

Chasgirg on <the

ano-her alcernative.

ray

but the

change,

Wi

P

-
-

-
o

i

S

o

is of maximum possible
+his as<hod, ac+ual
g is Dbas2d oz <he ¢

97

usage :is
use levsls
hecre+ical




i
!

paximum usage level achisvable and, therefors, remairs cons-
tan<. The user generally prefers this conditicn *o +=ha
above where the prices fluctuaze. The cost of =xcsss
capacity is absorbed internally when —rates are s&t oL *he
basis of maximum pcssible usage. The organization may
object tec thes2 unallocated costs for sxcess capacity.

In crder to analyze +thz us2 rates of the system, it
is neczssary to collect statistical data produced by the
cperating systenm. The information gathered should include
data covsring the resources for which <the user will be
charged. Measurement of actual operations, immediazely
prior to the institution of +the chargeback system wouléd be
mos= usefull. From this da*a and historical data orn syszen
utiliza<ion (if available) <he future u<ilization <can be
aore accura+ely predicred. Analyzing +trends and wha*eve:
business plarning data the corganization has dzvelcped <o
plaa fcr future hardware requiremsats c¢az also be helpful
[(Ref. 71].

Depending on which metaod is s2lected, anticipa<+ed
actual wusage or thecra2tical omaximum vusage, the prccass
involves eith2r ocne oOr %WOo staps. For articipated ac=ual
useage, -he singls step above is all <hat is necessary. I
maximum usage is selected, the sa2cond stsp is to de+termine a
maximum use levszl for e2ach <cCesource. Analy+tically the
problzm is (24hrss/day x 365 days/yr) / 12 mon<ths/yr = 730
hours/month. dith 730 hours per asnth availabls, cna only
needs <o 3etermire *the p-oduction rate of <+he resource and
divide the two to £find the abscluta maximum usags. For
examples, a prin*er <capable of 1000 lines rintad per hour
cculd produce an absoluta maximua of 730,000 1lines per
mon-=h. (1000 lines/hour x 730 hours/month = 730,000 lines/
mon<h) This analytical me+hcd gives an uncealistic value
since fac*ors such as maintenance, lown time, paper loading,
etC., ace act takea into accoun<.
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A nmore accurate method of determining %he actual

paximum usage can be uszd. For this msthod it is necessary
to collect current usage data. The naxt sta2p is <o de=er-
mina what percentage of <he resd>urce capacity is being .
utilized. For example, if the CPU has been utilized €or 300 !
problem program hours per month and it is estimated tha<+ *he :
CPU has only been 70% utilized <hen %he maximum capacity is f
300 y .70 = 428.5 prcblem program hours per aonth. " The
estima*ed percentage of nmaximum capacity on <he CPU should

te used for cther hardwars pools, since in most shcps, use
cf +hese cther ~rascuzces is cropo-tional ¢o CPU use"

{Ref. 72]. Hypothetical annual resource use levels are

shown in Table V.

&
L]
[[=]
’m
(e}
=]
1o
it
(11
o]
s
[ Ta¥
b
ot
(13
=
[To%}
L
.-J
1Y
O
0
|w
(1)
o
ol

z0 Co

'rr
o
[[e]
1o
s
i

For the discussion of this step, *he ceader 1is
referred +*o Table II and Tablz2 IV Zfer clarificaticn.
Charges are to be made for CPU tims, Tape I/0O's, Disk I/,0's,
Print Lires, Data 2[LrY operator hours and
Programme=/Analyst hours. Th2re ace nine cos%t pools: the
six atove and «wo overh2ad cost pools and <+he unalloca+ed
peol. Each c¢£ the Budget i%2ms in Table II is a matrix
i identified by 1its grid coordinate r=2ferenced irn Table 1IV.
] f Table II shows the cost pool of each budget line i<am, In
; scme cases, +the Jdollars are 4divided among mese than cne ccst
' gool.




TABLE II
Cost Pool Allocations

DISKSPOOL

$ TAPE POOL
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TABLE III
Pinal Budget Decomposition

(Summary of Table 1I)

CPU Pool 725,168
Tage Pool 155,028
Disk Pocl 221,028
Print Pcol 454,056
Dat*a Entry Pool 335,190
Prcgrammer/Analyst Pool 1,014,830
Unallocated Pool + 225,450
To=al 73,130,750

Notes: (for table II )

1

Computer Ofperations salaries and benefits spl
between CPO, print, and hardware overhzad pco
based on analysis of dutisas.

e
ls,

Hardwar2 expense alloca%2d to pools based on
ac*tual aguipmert assigred 2ach pool.

Hardware main+enance prcportiornate to hardwars
expense.

All scftware alloca+2d <o CPU pooi.

Hardware overhzad allocated as follows: 60X CPO;
10% tcape; 10% d:sk; 20% print (arbitcary).

Ganeral ovarhead alloczted as follows: 40%
orogramneréanal st; 20% data 2n<cy; 243 CPU;
8% tape; 4% disk; 3% prin~ (arbisTary).
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5. Galculate Usage Batss

This is “he step tha*t <calculates the rates thaz ars

to be set fcr each of the resources.
of dividing the numker of dollars ir 2ach cost

t is a simple procsess

gcol (from

Step U) by the usage lavels calculated for the resource
(fzom Step 3). PFor the example in Table VI , annual figures

ver2 used. The rates in Table V were divided by
allocatzd tc each of the cos<t pools in Table 1IV.
lations ars shown in Table VI.

the dcllars
The calcu-

TABLE V
Resource Usage Level (Hypothetical)

CPU Hcurs 2,100

Tape I/0s 620 x 10

Disk I/0s 800 x 10

Print Lines 500 x 10

Data Entry Hours 35,000

gggirammer/ 42,000
yst Hcurs

6.

in

B
effect on +he user. Eizher <he resource or uni+* costing
approach can be wutilized in detsrmining charges
us2r understandability is no< forgot<ten.

ills m@must be wunderstandabls to have a

election of Resource or Unit Costing Approack

desirable

as long as
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TABLE VI
Rate Calculations
crU $ 725,168
vseccee-== = $345,32/hr
2,100
Tape $ 155,028
620 x 10
Disk $ 221,028
---------- = $0.28/1,000 I/0s
800 x 10
Print 3 454,056 .
ceewmeeee= = 30.91/1,000 lines
S00 x 10
Da=a En+*ry $ 335,190
35,000
Prcgrammer/ $1,014,830
Analyst = sesceccca- = $524.16/hc
42,000
f

The resource me+hod =2ntails <h2 msasursmenz c¢f +he
amoun+ cf each resource utilized by a cus=-omer and computing
the bili by mul*iplying the amount used by the unit cost for
+he resouzce. The wuser would <hen ceceive a bill such as
shown in Figure 5.1.

A bill could be providad for each job or jobs could
be tctalled over some pradefined pericd of <=ime. If the
users are highly krowledgeable in +h2 computer £field, <his
aay be a satisfactory presantation. To many users, however,
“his ¢ype cf bill is meaninglsss and undersicable. Many
users prefer uni<s they can measure and they caa utilize ¢o
predict volume.
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Besource  Ast-Used Bate cost

CPU-Time -« 1525 345.32 psr hour 52.66
Tape Input 500 «25 per 1000 I/0s <43
Disk Input 5000 «28 per 1000 I/0s 1.40
Lines Printed 1000 «91 per 1300 lines .91
Total $ 55.19

rigure 5.1 Example Bill.

Charges that ar=2 bas2d on the items produced are
sor2 us:full, Por exaapl 2, charges for checks princted,
invoices produced, or documants produced can be easily
mzasured and predicted by the user. This approach is known
as unit ccsting and is described in step 7.

The +hird choice is to combine both resource costing
and uni+ costing. Cepeading on th2 system, +*his may be the
best approach. If +th=2 goals of «“he chargeback system ar=
met, and the user and provider agrsza to +hs me*hod used, any

~ of the above methods c¢f chargiang arz accep+abls.

This is an op%ional st2p and only necessary if Uni=

Coszing was chosen in Step 6. The objective of unit ccsting
is “=¢ rescover <the 3same cosis as ths resource method would,
but zo dc so by charging for i+ems rather +han resources.
Tha bill for a particular operation would be +he same, only
<h2 method of calculating it has changed.. To accomplish
this gecel, some creative cost accouating will be needed.
The fcllowing steps describe how to proceed.




[

a. Deciding which Units ars to ba Used

This decision requires a careful study &£ =<hsz
applica=ion <0 determire what units would be meaningful,
easily ccun%able, and how the units arse to be defined. In
addition, <+he units nesd to have a proportionate chaangz in
uni:z count and resources required., For example in tha <trust
business 2 workable unit¢ is the naumber ¢f accournts being
serviced or processed [Ref. 73]. The amoun+t of prccessing
p2-formed 1is dependent on ~he number of +ransactions
processad. The relationship betwazn accoun<s and transac-
=ions proves to be neacly constant over a stable gzcup of
accounts. There is sufficisnt <correlazion therafore,
bztween numbter o¢f accounts and resources used to urilize
namber of accounts as th2 unit of measure. The number of
accounts is pvreferred to aumb2r of transactions since i< is
easier for *he user %o count and predict in advarnce,

I+ may bLe necessary <> utilize more than one
unit of measure =5 adegquately axprass the cos* in meaningful
units. For a2xample, *he amount of processing may be depen-
dent c¢n bo<h <he number of statemeats produced and +he +ran-
sacticn count. In +his case, bo=h should bs used.

b. ZSstablish Relationship Bewwe2en Number of Units
and Resource Cost

This poccess should be accomplished over a
period of sevaral months. Table VII shows da<za cclleczed
uzilizing a simpla unit. Nuaber of accourts was chosen for
urit ccsting by the method described abova.

€. Calculat2 Uni: Rate

Oonce the da*ta has been obtairned, <he average
resource ccst is divided by the averaga numbar of unizs +o
acrive at a unit cost. In this exampla the unis cost would
be calcualated as follows: 18,837 / 65,634 = § 3,34,
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TABLE VII
Average Units and BResource Costs
NO. OF RESQURCE COST
MONTH ACCOUNTS $
1 5, 625 18,721
2 5,700 19,085
3 5,683 18,610
4 5,528 13,302
5 5,632 19,468
AVE 5,634 18,837
d. Validation
Af*ter <*+he unit <cost is <calcula<ed, <he data
collec=zed praviously can be used <to test th2 unit cost.

Month

B E w NN

No. of
Accounts

5,625
5,700
5,638
5,528
5,632

TABLE VIII

Rate Calculations Using Resource and Unit Cost

Resource Unit Cost % Difference
Cost $ ($3.34)
18,721 18,788 +0.36
19,085 19,038 -0.25
18,610 18,981 +1.99
18,302 18,463 +0.88
19,468 18,811 -3.37
94,186 34,081 <0. 11
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Thase calculations are shown in Tabls VIII. The zxample
shows excellen+t results but <*his pracision can not always be
expacted. If *he results showad significant variatioa, <hs
uni= cost coculd be adjusted, either up or down, as required
to correct +ths problem.

D. SUMMARY

The above procedurs lends i<self well =2 <L2 fpropossd
NARDAC <chargeback algorithnm. Under <-he Navy's VNARIAC
charging algorithm all ADP costs incurrzed at <he NARDAC ars
distcibuted to *en resource pools == 1ine hazdware systenms
arl one labcr pool. Users of ths rssource pools are chargsad
their proportional share of thass <costs through the billing
algcrithm. As an exampl2 of how the ha-dwars and labor pool
treakdcwn ccsurs, NARDAC San Di=go has the £fecllecwing
resourcs pools u+ilized:

1. U=-1100
2. B-47CO
3. 1IBM-360
4. U=-1500
5. OCR

6. fL=2rox
7. EAM

8. Data ®try
9. Micrcfichs
10. Labor
The <resource pocl wuzilization asasuzement vahiclie is
equipmen« dzpenden<, For exampis2, =he <thiri
systems (U-1100 or B-4700) have auzomatic logs m
the hos%* operating system which aizcaz<icaly k
applica=icn of such intagral pa-ts 5f <hz computer sys<tam as
CPU +ime, memory “ime, iaput/output =ime, <t=rminal cornec*
ad

“ime, =2mperary disk used, cazds == and punched, paqges

[




prin+ted, e%*c. Conversely, oth2r systems (U-1500, EaM,
Xerox) which process a single job at a “ime, have u=iliza-
tion measured in either wall clock <timé or units of precduc-
=ion. System usage for these units is recorded manually.
The 1laboz poocl is measured in  Jdirect labor acurs.
Individual rates are 2stablished for 2ach measureable compo-
nent of the various resource pools <+«o allow fer cost
Taccvery from sach custom=<T based on their ADP
applications.¢

Althcugh chacging £or compu<cer services is a complicated
and Zterative process, the seven stsp procedure addrassed
above should provide a baseline <for implementation ¢f a
chargeback procedure. Concurceatly, the process will
satisfy the praviously addressed <chargszsback staadards ia ax
effective and 2fficient manner.

SNARDAC ADP Chargeback Procedurss Yanual obtained from
NARDAC San Ciego.
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VI. CONCLUSIONS

This thesis has addressed the Navy decision to implemen*
a chargeback system for compuver services providsd by the
Naval R2gional Data Automation Command (NARDAC) &as a resuls
of “he recent decision to convert NARDACs to the NIF furding
ccncepz. review cf the chargeback concept, iis rela<ion-
ship tc the corganizational «conz=cl s%c-uc-urs, the sconomic
implicaticns of chazrgeback, and <hs impact of <+he NIF
funding concept were presented and evaluated, Firally, =2
simplified approach *o iamplementing a charg2back system was

presented and discussed.

Frcm the abcve discussicens, 3t z2ppears “ha*t the Navy's
decision *o conver* NARDACs to NIF funding was fortuiicus
and provides an excellent opportunity to =cealize improve-
ments in the effectiveness and efficiency with which “hey

cperata.

The rapid growth in data processiazg activities sxperi-
errc2d cver *he past several decadas should be expected tc
cen=inue iatd the indefini<a fuzurs. This growth will

continue <tT¢C S

o
rs
1]

ss +*hz =resources of any given computer
p ' cezazer. In

(]

uch an environmen+t, & comprshensive contrel
syst=em which integrates and formalizes <he planning process,
prcject wmanagement process, t+he chargeback systenm, and
censolidates compu+ing activities wunder tight budgezary
ccazrols is required if future budgstazy growth is +o be
contrclled without any major loss to an accepted level of
service. Ths NIP funding decisica and its related chargeback {
+zchnique ars vital 2lements of <+his contzcl systea and
canaot, therefore, be viswed in isola-+ior.




It appears c¢bvicus that as data processing corsumes a

greater proportional share of the organizational budgez, *hs
imposition of controls and +the axpsctation that the ccmputer
center will operate under rigcrous time, cost, supply 2nd
demand considsra+tions will become the norm. Gone are +he
days when the *remendous expensas associated with DP opera-
tions can be simply written 26f as overhead. Data
processing will have to compeze for resources in a hard nose
way and show ar 2concomic analysis with 2 tangible "profitw,
sconcmical %¢c

w

They will have to demcns*rate that iz is mor
perform these operaticns in-hous2 <nan %o buy <hem frem +he
ocutside and be abls to demonstrate that <+<hzy are cpsrating
in a managerially sophis<ica*ed manner. Wha2+her *he policy
is for the center to cperat2 under a2 cos“« or pricirg philo-
sophy is a :cop management dewerminatzicn dictated by “*he
organizaticn's perc2gp+ion of i4s goals. In either appreach,
th2 computer center is going <o have to charge for its
sarvices. Thus, although <+he tr-aasformation +o the NIF
funding and chargeback environmen: will not be withour its
cbstacles, and althcugh it will not 1ecessarily restrcic= DP
tudge+tary growth, it does oroviie a medium <o r=aliza
improved managemant practices, providss an oppcrtuni%y to
z2definz <+he contzol system in such a manner +that they
foster <he at+tainmext o0f crganizational objectives, and
prcvides a mechanism for incrzased zost cont-ol and resource
allocaticn. In short, it provides a1 means 0 improve zhe
ability cf managemen* *o make sound ecoancmic decisicrs.

Whe-her or not this <convarsion process realizes its
potan%ial bsenafi+ will be affact2d by a host of fac*crs.
These i<rnclude the sophisticaticrn wi<h which “he contzol
system 2nd performance maasures ac2 Zaplemented, <+he degree
cf organiza*ional support <+=his procass is acccrded both
withirc NAVDAC and by <he m2 jor claiamaatrs, and by “he ability
of <+he organization <0 send out propsr accourtability
signals in a ra%e stabilization 2nvi-onment.

1




-There is nothing nsw about <charging for compu*er
services. It has been widely and successfully wused in ths
corpcrate werld for cver a dzcads. Thus, arguments “ha* =zhe
chargeback system shculd be abandoned as an unvorkables idea
should be ignored as specious and self-sarving. There will
b2 a mul+iplicity of problems associated wiz <his ccnver-
sion, and *here will be increased cscognition of DP costs by
~he major claimants wkich will generate strorg demands for
~he NARDACs to opera*e in a more 2fficient npmannez, <o cu=
ovaerhead costs, to expand its numbsr of customers, and
improve the timeliness of i+ts ou*puz. Bu- from an organiza-
tional perspzsctive <hess pressur2s should bhaget positivs
improvements. It is the auzhors' strong Zmpression tha+
chargeback is wviral if ¢h2 orgarnization is =o realize the
maximum btenefits for i«s data preczssing dcllar. It is the
ncs< widely accepted method £cr an organization to properly
allccate its rescurces aaong oOf+*en conflicting requi-ements
ard, simul“asnously, aztain a satisfactory level of cos=
cenzrel.

Copy available to DTIC does not
permit fully legible reproduction




LIST OF REFERENCES

1.

2.

3.

13.

1.

12.

Par.shab R. Eégn %av Eg;gg*;ial %ggg and its
¢c to T ava aza ¥omazion ommand,
E % igl ya ¥ Bal87 1328, 2UERREETO (2 0RREYy
Califcrnia, p. 13, 1980.

Dea*den, J. and Nolap, R. L., "How tc Ccntrol the
Ccmpuzer Resource,™"™ Harvard Busingss Revisw, pr. 68-78,
Noveémber -December 19733

Rizzuzo, C. and Rizzuto, Re., "Chargeouzs: A
Perspective_fcr Change," Datamatior, P 125-128,

Decesmcer 1978.

Da%a Pro C°SSln Manageman<® "DPp usez Char gbaCk "
Tyiiback B BITsRers T oTRe = .7 2-02-03/04 ‘Revised

W"raking Control of Compute Spaading," Businsss W3
D. 50,912 July 1982. P : 9.7 2§3=D22s 2233,

"The Eff2cts of chaﬁg? Poliici es DP Aralvzsz,

Vol. 11, No. 11, p. Vovembe. 73.‘

Stonar James A.F. enan*t Prentice~-Hall Ina-.
Engiewéod Cliffs N:J., %éﬂ USf‘i 82. !

D:a*ign, Jd~hn agd Wclan,' Richard 3.,5 "How <o Cortcol
zhe omputer ascurce,’ Harvar asines 2vigw
chembergDacember 1973, p. 633 78 T esz & =

Deacden, Johr and Nelan, ngha 1 L., "dow *c¢ Control
+ha Compu°°' Rescurce," ‘vg;d Basiiess Reyview,
November-Deczmber 1573, »o. 68- 78%

gaﬁh, JamesJ I., LJ:., S HcFa:land,f Wwacren Pé' and
cKenney, ames L. g;gg atz Information Systems
da Zment: Xt 2 3 : §at} TSl G PR 6 5 Ac.,
32883588521y $35E.234 055228 3552353, ’ ’

Cash, James I., Jr., McFacland, darrern F., and

ﬂcxenne Janmes L. oL :e I g te
H%ﬁ%%é%izt lfﬁé; o532 §€§2‘§§ U‘!Qtév-r,gltﬁ

Po:te-, W, Thou:sdard Pg g b"; iam g.,
adswors u ng com 2 C.
Imc'A"lE)g iﬁgfcrn.a, 977, p. 2. § P ! !




Hor Ten Charles T., Ag;o gt uagg aeasn=z

it il pditss sb e

14, Cash, James ., Jr., 1cPa'land, P. Warrea, and

i i B b il

269-270.
15. Hcragren, Charies T., Aggggnt;ng fo darageasp:
Capezcl: ' An ptroduction T3litlice ﬁalI <.,
Englzvdod Cliffs%‘RTJTT‘TQB%: p. 292. ’ !

16- Ibid.' p. 295-

Issues," Managémepn: Accountiag, Pp. &7-50, E

17. Cushing, B.Z2., "Pricing Ipnternal Computer Services :
gic
1976.

18. Da*a Processin Management *Dp Us2r Chargeback,"
IﬁBErb‘EE'PﬁBIE%heE§T—§nc.7’5. 5-6, Revised 1933. '
19. ucKell L P dansen, JeV., &and leszer Z. Hei= ae‘.
‘ “Ckar for Compu“«ec S=rv1=es," compuiizg Suzviys,
Pe 0, June 1 79.
K}
20. rY, D.H., "Conditions Affecting Chargeback
Effec*lvaness h Information aad Managaméns, Vol. 5,
No. 1, p. 31, 'wafch 13877 —

21.  Ibid., p. 31.

: 22. Itid.
i
3 E 23. Ibid.
f 24. "The Effec+s ¢£ Chargeback Pol- ies," EDP Analyzsr,
| ol. 1%, No. 11, p. 9, Novamber 1373.
/ 25. Ibid.
26. "3 elines ost Accoun

Prac~ices for Data
iy _Newsleizer of
1577 “sSipbIfmenc.

uideld " co tin
QCcessia ase gaz-zte
35p) ;. vel. ‘316 oldy, BE8232




U U U SR AP

A} S e T R e

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41,

!
i

Ibid.

D ocassi o ement "DP User Chargeback,"
I%%%ba§§'§3513 ergén nc., p: 1-2, Revised 1983. ‘
Ibido' Po 3-“.

"Chargeback for 1Informazicn Sys+tenms:

%gﬁg%*e* ds*ate of‘*gut“% $%§§§§9i2%§

8-LinT¥Ed; P, TUI-T .

Butler D.
Breaktﬁ:ou ’

Hieatisn

dcKell, L.J.,

Hansen, J.V.,
"Cha'glnsufor

Computer Sarvices,"
979.

and He:tqer, L.E.,
Cecmput_ng Susveys,

Nolan, R.L., wEffacts of Chargeout on Use
Attitudes,." Communlcgtzogs of tha ACH, Pe.
March 1977.

[3 ]
-\

Schmidt, S., "Flexible P
Mapagement Science, p. B-

wn
oo}

res Markat 1n Computar
ACM, PpP. 449-451, June

Nielsen, N. Re., " The Allocazien of
Rescu*ces == isg Pzicing the Answer?" Communice
_____ Adgquszt 1970.

Comput
ti

Ibid., p. 470.

Sharpse W.P. The Econoaics of Computers, Coluabia
Univgréity Pr%ss?'1969i"';’ ==

¢ Economics »of Sharzng Compu:-:s "
§arvazd Business 3aview, Vol. 48, Wo. 70,

N., "Cost~Benafit Evalua+~ion 2f Scien+ific
37%__ Systems Journal, Vol. 111, No. 3, p.

S«<reeter, D. N., "Centraliza<ion or Dis
gongut%g Polxc:g;s" IBY Syscams Jouzgpal, V
’ .

115




42.

43.

a4,

45,

46.

u?.

48.

49.

50.

51.

52.

53.

S4.

55.

56 .

s7.

Borovits, I., and Newman
Computer Services," The

August 1978. -

n, S., "Internal Pricing Zcr
Computer Journal, p. 199-204,

t 1)," Practical
aval Pos¥graduate
Pe 13, Revised

"Nav Industrial Pund Module (Un%

Comptrollershi Course Tax~
SoBREyollegshin COULSEs ) | eliiia,

1981-1482.
ZNavy %nduﬁpriaé Fund T Mcdule\I ?," ragt:g%;
omptrollershi curse £V & ava Pcsigraduate
ST o-HGREar ey, “CATTEérnia, b H-5, Raviced 1583
gNavy Ekindugtr;aé Fund T McduleN g," 1 Practical
CRETZ e@:ishi our se ax: ava PlsTgraduats
é 'ﬁﬁﬁ?ére?T"‘Célifo:nii, . H-3, gRevised
1981-1%82.
Ibld" po "!-60
iar§$héb';3'J" 2%2 Jary Lﬁé3§;§;s; fungd g&é ééé
icabiliz =0 Tha Nav ata jutomazich ommaln
§oee=Sqezgell 5. 5T pafTdragiit USERESTSE yaRtEREy
Califecrmia, p. 23, 1980.
Ibid.
Ibid., o. 26.
"Navz Indastrial FunAi Modals i, " Practical
€omprrollszship Course,  Tax:z, Yaval PosTgTaduats
SEhodI, nontaTsy, Cal¥¥ernia, p. #-19, Ra:vised 1983.
Ibid.

Ibid., p. H=22.

Ibid., p. H-8.

Ibid., p. 49-8/9.

Ibid., p. H-13 through H-15.
I1bid., p. H=16/17,

Butlacz D., "Chargeback £or Information Systeas:

Break<arou or rad," g gg £in Economéfg
o

tezlas I comput e é*a-e ofg TS 33 ReToZZ 1
{33:2335 09035 SRRRdR 0. ¥ede? §F wy-toy. ReRSl

116




T S

68.

69.

70.

7.

72.

73.

Ibid., p. W7.
Ibid., p. 148,
Ibid., p. 139.

Ibido' p- 1“0‘1“1.

Data Processir Manageman* “DP User Chargeback,"

IﬁE‘baEf'FﬁBfiEger”T‘Iﬁc., p: 8, Revised 1983.g f

Ibid.

Illusirative Accountin Pzecaduzes for  Feleral

g§§§%i§§, U.s. ~ G3n2Tal Accoaniing Of-icé, Accounzing
amphl=st No. 4, 1978.

Ibid.

U.S. Naval Data Automation ¢
Opsrating Procsdu-ss Marual, 1

Snyders Je "Chazgsback Sof+wace," oaputer
ggé;§;gé§, voll! 13, ¥o. 3. Fsbruazy 1981, " =2aBdies
Duiuesne Systems Inc., Job Analysis and g;;;;%g Systeanm
(JAB) , Sysisms Refarence LibZiZy, Z Fep-uary 198,

Snyders J. "Chargeback Softwazte," Compuze:
Daiisiohs, Voll 13, No. 3, Febzuazy 1981 " mEssse=s

sanydzrs, J., "Charga2back Systems Offer Big Bene
Ccmpuzer Decisions, Vol 14, Wo. 9, September 198

Da*a DPrccassin Man agement *DP (User Chargeback,"
Ak BB I o Ring  t e o5, 10, Revised 19830 ’

Ibido' _Do 4.

Ibid., D. 1.




2.

3.

4.

S.

6.

8.

e e B e e

9.

10.

INITIAL DISTRIBUTION LIST

Defense Technical Informaticn Center
cinercn Station .
Alexardria, Virgipia 22319

Ccnmander .

Naval Data Automation Ccmmand
Washjirgton Nav !ggd
Washirgten, D. 20374

Librir « Code 0142
cstgraduate Schogl
Mcnctery, Califorrnia 93940

Departmsnt Chairasan, Code, S4 )
Department of Adzinsizrative Science
Naval Pcstqgraduate School

Mcr+terey, California 93940

Ccmputer Technolecgy Curricular O0£fice, Code 37
Naval Pcstgraduaté School
Mcnterey, California 93940

Erofesscr Carl R. Jonas, Codes 54ds
Cepar+ment of Adginistrativa Science
Naval Pcstgraduate_Schocl

Mcnterey, Califorria 939490

Assistant Profess¢r D.C. Boger, Code 54Bk
Department of Adginistrative Scieace
Naval Pcstgraduate Schooli

Mcn+erey, Califorria 93940

LCDR. Teiry D. Schechingasr, USNR

USS EatrtersSor (FF 1061)

FEO
New York, N.Y. 34092

Lt. Arthur E. Prack III
Naval Sscurity Grcup Activity
Skaggs Island

scnéma, California 95476

LCDR. Ga J. Hughes, S.C., USN
Navy Supply Centér Pugat Scurd
Breaertcn, Washingtor™ 98314

118

No.

Ccpies







